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Surface Allcase Furnaces 


put production way up 


and costs}way down 


A consistently rising demand tor the Allcase furnace has necessitated 
production line manufacture. This ts the best proot that these batch type 
radiant tube controlled atmosphere turnaces really have the capacity, 
versatility, and operating economy to make a small investment pay off quickly. 
They provide tor gas carburizing, marquenching, clean hardening, 

dry cyaniding, carbon restoration, homogeneous carburizing, 

and clean annealing. One man can handle several Allcases . .. Gross heating 
rates are: Standard size: SOO Ibs hr.—Heavy-duty: L600 Ibs. hr. 

Write for Literature Group H53-8, or better still... 


... SER ALLCASE IN ACTION DURING THE METAL SHOW 
IN CLEVELAND: Surtace Booth No. 321. 


SURFACE COMBUSTION CORPORATION TOLEDO 1, 
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As I was saying— 


Bic Metat SuHow and the annual convention 
Society are just about ready to burst out all over ¢ 
land. Th vear there seems to be just that little somet! 


which make them unusual and which portends one of the 


bet who are till active in the Society Re VicKenna of 
Vanadium-Alloys, C. U. Scott of C. U. Scott & Son. G. Walter 
Esau of E. F. Houghton, Harry Kn witon of International 
Harvester. Harry Harris of General Alloys, Carl Hewitt of 
Fafnir Bearing George Tall, Jr.. of Leeds and Northruy 
Arthur W. F. Greene of Gene ral Motors. Colonel A. E. White 
of University of Michigan, and Claud Gordon You will be 


able to see and greet these outstanding authoriti and many 
others, at the Congre in Cleveland 
The second Congre was held in Philadelphia in 1920 It 


net only had a wider technical program but also marked the 
oceasion when the Detroit and Chicago branches of the me tal 
treating industry combined to form the present organization 


Every once in a while, you hear someone rem rk, “In the 
olden days it was just a heat treat show ind now it has 
become large and is a metalworking show Everyone admit 
that is true, but all we need to do to balance this question of 
vrowth in size and functions 1s to realize that the Society 
itself has grown in size and function 


Let's consider for a moment the makeup of the member 
ship. We find that while 100 of the members are in the 


metalworking industry, only 30.99 are in metallurgy and 
heat treatment. The membership of the Society 1 classified 
as follows: corporate officials, 16.55 production, 15.00 
engineering and design, 16.75 metallurgists, 30.99 sales 
0.56 purchasing, 10.79 education and others, 9.36 


So it is only natural that with the growth of the Society in 
functions of the members, as well as in numbers, and with 
the increasing importance of metallurgical problems in in 
dustry. the Show has become large and varied; it appeals to 
| preat many divisions of the industry and the membershy 


There is no need to worry, though about the Show getting 
anv larger because under present conditions that is impos 
ible. It now fills to capacity the three largest convention 
halls in America (Chicago, Cleveland and Philadelphia) 
with many firms waiting for admission on the chance of a 
cancellation 


We are all very proud indeed of the fine technical pre 
vrams being presente d by the American Welding Society, the 
American Institute of Mining and Metallurgical Engineer 
and the Society for Nondestructive Testing at the Congre 


I am sincerely in hopes that as many of you as can will 
avail vourselves of the opportunity to come to Cleveland 
not only to attend the seminar on Saturday and Sunday. but 
also the exposition and other technical programs opening 
on the 19th 

It is a great educational feast that will be of immenst 
benefit to you; it is something you will enjoy, and it will 
leave with you a lasting memory 


Til be seeing vou 
Cordially vours 


W. H. E:senman, Secretary 
American Society For Metats 


METAL PROGRESS PAGE 1-B 


| 

ere 
| 

‘ 
1 top events of A.S.M eal 
p' Speaking of 35 years causes me to recall the first conven 
é tiot nd exposition of your young Societ It w held in 

of 1919 with the Morrison Hotel a 
headquarter and the Seventh Re nent Armory housing the 

j 

in first exposition of its kind ever held in the orld 
Soe Just to refresh my memory, I looked over the program 
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NEW CONVEYOR DESIGN 


offers extra heat-treat advantages .. . 


extra strength 
extra loading capacity 
extra long service 


* 


This new conveyor belt! was designed to carry 
loads not possible with conventional style belts. 
It does not replace conventional cast belts, but 
serves to widen the field to applications involv- 
ing extreme temperature and loading conditions 
formerly unattainable with ordinary belts. 

The new Thermalloy staggered-link, conveyor 
design shown above offers you these features: 


1. Elimination of crank-shafting. 


AMERICAN 


_ Brake Shoe 


COMPANY 


*Reg. U.S. Pat Off. 


A free-floating link which can adjust itself 


to meet localized stresses. 


. The substitution of strong, wear-resistant, 
cast-in pins for the weaker wrought pins. 
For complete information on this new Thermal- 
loy conveyor belt, standard belts or other furnace 
parts, contact your nearest Electro-Alloys repre- 
sentative. Or write Electro-Alloys Division, 4002 


Taylor Street, Elyria, Ohio. 


Applied For 


ELECTRO-ALLOYS DIVISION 


ELYRIA, OHTO 
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OLL 
ORMED 
HAPES 


Here’s what Roll Formed shapes mean to you 
in terms of production and economy. As a designer or pro- 
_ duction man you know how saving an operation lowers 
unit cost. Continuous rolling, forming, notching and 
cutting to length saves man-hours, time and money... 
eliminates extra handling and assures you of uniformity and 
accuracy of product. Equipment in our modern plant can turn 
out your rolled or formed parts from ferrous or non-ferrous 
metals by the thousands... yes... hundreds of 
thousands of sections if required, and on a good 
delivery schedule. Let Roll Formed Products 
Company work with you on your next requirement. 
Send us blueprints or parts for prompt quotation. 
We would like you to know more about us. Our 
story is well told in our new catalog No. 1053. 
it shows you just what we do and how we do 
it. Write Roll Formed Products Company, 
Youngstown, Ohio. 


MAIN OFFICE AND PLANT 
3760 OAKWOOD AVENUE YOUNGSTOWN, OHIO. 
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Electromax for plating-tank control at Barnes The Sterling China Co. says “Our two Electro 
Manufacturing Co. {plumbing fixtures) saves maxes do a perfect job at no expense; no mainte- 
its cost in 6 months in reduced maintenance. nance; no attention from supervisors”. Electro- 
Electromax resists humidity & acid mist. max resists dust & vibration. 


WELL, ALMOST... 


@ For years at a time, your instrument maintenance 
men may never even see the inside of your Electromax 
Temperature Controllers. 


And when they do look into one, they find only five 
items that could ever need replacing two 120-volt light bulbs, 
two ordinary radio tubes and a relay. All five of these 
expendable elements could be replaced in five minutes. 


Fine engineering, however, greatly reduces the chance 
of even that much maintenance. Design requires the two 
radio tubes to operate at only 10°; of rating. The relay 
the only moving part in the whdle instrument) is a 
hermetically-sealed, plug-in type. There’s no dry cell, 
no standard cell, no ink, no chart, nothing to lubricate. 


With its small size, low price, excellent accuracy and 
really remarkable simplicity, you'll find many uses for 
Electromax, at temperatures to 1000 F. You can get 
full information from the L&N office nearest you, or from 
4927 Stenton Ave., Philadelphia 44, Pa. 


IN 
LEEDS NORTHRUP 


instruments | i! automatic control 
il 
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Which of these 


BASIC MATERIA 


Norton 


Backed by over 50 years of experience 
in electrochemical refining, Norton 
brings you basic materials whose puri- 
ty and properties are carefully con- 
trolled and consistently duplicated. 

‘These Norton electric furnace 
products differ greatly in composi- 
tion and characteristics. ‘They are the 
source of the many Norton engi- 
neered prescriptions which have proved 
of immense practical value in widely 
Varying processes. 

Moreover, each of them has possi- 
bilities for use which are still undis- 
covered, It will pay you, therefore, 
to read the following descriptions 
very carefully. Even this partial list 
may contain the exact combinations 
of properties you need, 

ALUMINUM OXIDE (anuvpum*) 

Norton is the world’s largest pro- 
ducer of this basic material fused 
alumina. Characteristics: high melting 
point, about 3700°F; specific gravity, 
3.95; good chemical stability, neutral 
to most chemical reagents; extreme 
hardness of 2000 Knoop, with great 
toughness; reasonably high thermal 


conductivity, 24% times that of tire 
clay; high dielectric strength. Uses: 
heavy refractory furnace shapes; pure 
oxide and sintered refractories; radio 
tube insulation; porous media for fil- 
tration and diffusion; catalyst carriers 
and fluid catalysts; heat exchange 
pebbles; wear-resistant parts; labora- 
tory ware, 
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processing problems? 


will solve your 


electric furnace products are 


to meet many manufacturing needs 


SILICON CARBIDE (crysroton*) 

Silicon carbide is produced by 
Norton in large tonnages. Character- 
istics: high melting point, disassociates 
at about 4175°F; specific gravity, 
3.20; extreme hardness of 2500 
Knoop, with excellent abrasion and 
erosion resistance; high thermal con- 
ductivity, 7 to 10 times that of fire 
clay; excellent resistance to thermal 
shock; maintains great strength to 
very high temperatures (PCE, 3350°F 

cone 37 to 40); unique electrical 
qualities; relatively low thermal ex- 
pansion; no inversion on heating; 
chemucally acidic, with good stability. 
Uses: special refractories for boiler 
furnaces, ceramic kiln furniture, heat 
treating, hearth plates, high thermal 
conduc Livity muflles and retorts; elec- 
trical heating elements; lightning ar- 
restors; metallurgical additions; also 
available in a Norton-patented  pro- 
cess for coating graphite — in rocket 
nozzles and reaction motor parts, ete, 

for increased resistance to erosion 
by high velocity gases. 


MAGNESIUM OXIDE 
Fused magnesia of highest purity. 
Characteristics: extremely high melting 
pomt, about 5,000°F; specilic gravity, 
3.58; electrical resistivity, LOS ohm 
em at 1000°C; chemically basic. 
Uses: linings for metal melting fur- 
naces; high temperature electrical in- 
sulation; refractories for 


handling 
corrosive caustic materials. 


engineered and prescribed 


FUSED STABILIZED ZIRCONIA 

Norton was the first to develop 
fused zirconia for practical commer- 
cial use. Characteristics: high melting 
point; thermal conductivity in British 
Units at 2000°F is 6.2 for dense 
shapes, 4.7 for insulating shapes, 2.8 
for insulating grain; high resistance 
to abrasion and thermal shock; not 
wet by most molten metals; changes 
from a fairly good electrical insulator 
at low temperature to a conductor at 
1000°C. Uses: refractories for ex- 
tremely high temperatures; setter 
plates for titanates; furnace linings for 
high temperature gaseous chemical 
reactions; zirconium chemicals; metal 
melting furnace linings; catalyst car- 
riers; heat exchange pebbles; reaction 
engine parts including jet and rocket 
liners. 


BORON CARBIDE (vorsipe*) 

The hardest man-made material, 
an exclusive Norton development of 
boron carbide. Characteristics: high 
melting point, 4440°F; specific grav- 
ity, 2.50; compressive strength, 414,- 
O00 psi; bending strength, 44,000 psi; 
self-bonding, unaffected by all acid 
and alkali solutions. Uses: abrasive for 
economical replacement of diamond 
dust in lapping; high purity powder 
of micron sizings for use as refractory 
and in “cermet” combinations; neu- 
tron absorption in nuclear reactors or 
particle accelerators; pressure-blast 
nozzles;wearproof bushings, slides, etc. 


In the se Higgins type are furnac es treme ndous amounts of cle ctr al cnergy are utilized by Norton mc le« tron hemi ally 
refining crude minerals ito basic refractory materials. 


BORON NEPRIDE 

Refined by Norton to over 98% 
purity, Characteristics: melts or dis- 
associates at 5400°F; a nonconductor 
of electricity; weighs only 7 Ibs. per 
cu. 1s not oxidized in air at 1200°F. 
Uses: anti-sticking agent for use with 
molten glass or metal; heat-resistant 
lubricant; thermal insulator in vac- 
uum or atmosphere furnaces; experi- 
mental refractory or crucible mater- 
ial; experimental electrical insulator. 


MANY OTHER MATERIALS 

Among the high-melting, useful 
materials made available by Norton 
are Special Fused Oxides, Refrac- 
tory Carbides, Refractory Borides, 
Mixed Borides, Elemental Boron. Re- 
search, development and field testing 
are being conducted on Experimental 
Borides, Carbides, Nitrides and Sili- 
cides. Some of these are in regular in- 
dustrial use and new uses are being 
found for others. 


AVAILABLE IN MANY STANDARD CET THIS BASTC 
OR SPECIAL FORMS MATERIALS BOOKLET 
1} Put stron 


Besides supplying these materials 
in their crude form, more or less as 
they come from the furnace, Norton 
has extensive facilities for processing 
and fabricating and is ready to 
work with you in engineering any of 
these materials to your particular rc- 
quirements, 


NORTON 
REFRACTORIES 


Qlaking better products... to make other products better 


*Trade-Marks Reg. U. S. Pat. Off. ond Foreign Countries 
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Gas, 
MAT 
paces of detaned on . 
! wri to 
Company, 329 New ALA 
W ester 6, Ma 
Ret A. P 
Cine Brick ¢ Lid, 
lorento, Ontan 


DOOR DRIVES 

Fluid Clutches 

to reduce 
cable wear? 


PORT ENDS 
‘Suspended 
basic or double 
downtake 
silica? 


FURNACE 
PRESSURE 
CONTROL 


Hydraulic, 
pneumatic or 
electronic? 


FURNACE 
TEMPERATURE 
CONTROL 


FURST MEAT 
TO MEAT TREAT. 


questions rest in the cumu- 
lative experience of Loftus engineers. This know- 
how covers open hearths of every size and type, 
tailored for specific needs in many countries 


Loftus Designs and Builds Open Hearth Furnaces, Soaking Pits, Continuous Heating — 


_ Furnaces, All Types of Heat Treating Furnaces, and 60-Cycle Induction Heating Furnaces. 


* 
— 
BUILDS JEM BETTER 


REVERSING 
VALVE DRIVE © 


SEND TODAY for this new, 


instructive brochure Open 


throughout the world, Each furnace, though indi- 


vidually designed and built to precise specifica- 
tions, provides a flexibility in operation which 
insures the type of performance every steel 


ENGINEERING CORPORATION 


Designers and Builders of Industrial Furnaces 
610 Smithfield Street, Pittsburgh 22, Pennsylvania 


Hearths by Loftus’, an 


illustrated description of 


> modern open hearth de 


sign and construction 


4 
STACK 
Conventional 
self-supporting 
“brick lined or 
AIR RATIO 


ASSEMBLIES 


FASTER 


Pressure regulators and pres 
ae sure switches are mounted 
J > > y under the writing table This 
Up to five aircraft cables can be pre- tom or 
stressed and proof-loaded at’ various provides more working space 
n the table 
loads and at one time on this new 
Riehle Aircraft Cable Tester. é 


By a turn of a handwheel, loads can 
be adjusted to any desired point with- 


in the range of the machine. 


The duration and strain at each test 


Station is preset on adjusters mounted fas. 
under the writing table. After setting, 
the machine is operated by simply pres- 
sing the buttons on the console. When maximum 
strain has been exerted for the preset time interval, 


: ' The mooring table accommodates up to 50-foot 
the machine automatically releases the load. After 


3 ; : lengths of cable. Tables for longer cable lengths 
the load is released, the timers automatically reset 


es ; are available. Safety guards are the open type so 
to zero for the next test. The strain on each cable ‘ ; 


that the cable may be conveniently inserted. 
is recorded on large easy-to-read dials. Each dial 


has two hands; one records strain at any time and The Richle Aircraft Cable Proof Tester meets all 


the other records the maximum. specifications of the Bureau of Naval Aeronautics. 


WRITE FOR LITERATURE, SPECIFICATIONS AND PRICES 


restine MACHINES 


Division of American Machine and Metais, Inc. 
EAST MOLINE, ILLINOIS 
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Welded Nonferrous Tubing first time at the National Metal Ex venerator produces a gas completely 
T . . sition in Cleveland, October 19 to free of oxygen, consisting of nitro 
rhe first two tube mills for convert- 

23rd. One is a low cost 200-ampere ven, water vapor and hydrogen be 


ing coiled nonferrous strip at high 
d.c. are welder powered by a 2 cyl tween 0.25 and 25‘ as controlled 


speed into welded tubing, have recent 


ly been completed by the Yoder Co For further information circle No. 970 


on literature request card on p. 32-B. 


ing by the new process is done at 
Endothermic Gas Generator 


speeds ranging from 40 f.p.m. up to 
Hevi Duty Electric Co. announces a 


120 f.p.m., from ten to thirty times 
faster than previously. It is claimed new endothermic gas generator for 
that physical tests show that the ten controlled atmosphere heat treating 
sile strength in the weld zone is in- operations. The generator is a com 
creased about 15°7. The weldable plete package unit, consisting of the 


metals include almost the entire range 


inder Wisconsin air cooled engine. 
The other is a combination 200 am 
pere a.c. arc welder and 5 kw. a. 
power unit, converted by merely 
throwing a switel 
For further information circle No. 968 
on literature request card on p. 32-B. 
of aluminum alloys available in coiled 
sheet form, certain magnesium alloys, Portable t ltraviolet l nit 
a wide range of brasses and othe Menlo Research Laboratory has de 
copper alloys, nickel and nickel alloys, veloped a compact new flashlight-ty pe 
such as monel and inconel; al al portable ultraviolet instrument. This 
d ferritic stainle teel 1%, |b. instant starting unit is pow 
lighter gayes of carbon steels 
from sou 
page from 0.025 air filter, air gas mixing machine, va 
in. bring the thick cracking chamber, gas cooler, control 
ness diameter ratio down to 1 panel, and power transformer, The 


For further information circle No. 966 manufacturer tates that chemical 


on literature request card on p. 32-B. analysis i 
ipervision required A capable 


consistent and that no spe 


Die Casting Stripper operator makes the settings 
Enthone, Inc., has announced a new tor further information circle No, 971 


nondeteriorating electrolytic strippe) ered by two flashlight on literature request card on p. 32-B. 


for stripping electroplated metal adapted to uch i 


Rust Inhibitor 


ibiting ol additive 


from zine die castings. TI tripper etal products 
is used at 6 volts, at temperatures t manufacturi 
180° F. and forms a passiv 1 over materials flaw or crack test fo otection of ferrous surfaces i 
already stripped For further information circle No, 969 ommercial quanti 
For further information circle No. 967 on literature request card on p. 32-1. ties fror th owder Immedi 


on literature request card on p. 32-B. I 


Nitrogen Generator tion of st | aircraft engines (both 


dre Welding A nitrogen generator prod wed to are j , diesel and asoline 


The Hobart Brothers Co. will ex Zuker and Co. Ine., will be exhibited ri , , pipe lines, and fer 
al Metal Exposition in ‘ ols or components in produc 


hibit two entirely new air cooled gaso at the Natio 


for the veland, October 19 to 23. ° ) tay The new inhibitor is a 


line engine driven are welder 
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At Lindberg Engineering Company 
in Chicago and at associated com- 
panies throughout the world, scien- 
tists and engineers, assisted by leading 
research groups such as Battelle 
Memorial Institute, constantly 


research, design, develop and test 
advanced types of metallurgical and 
heat treating equipment . . . equip- 
ment that helps American industry 
lead the world in the science and 
application of heat treating . . equip- 
ment such as... 


ii: 
; 
— 
} 
>> 


.. the Lindberg “Iron Lung” for bright 
hardening and annealing stainless steel 
completely free from oxidation and dis- 
coloration. 


the Lindberg Carbonitriding Fur- 
nace, a self-contained five-furnaces-in- 
one unit not only for carbonitriding, 
but also for hardening, carburizing, 
annealing and carbon restoration. 


the Lindberg High Frequency unit 
which permits, for the first time, 
determination of both carbon and sul- 
fur contents of tron and steel in a 
single operation, 


Equipment development at Lindberg in- 
cludes years of field operation. The Iron 
Lung, for example, had been tested for 
three years before announcement . . in 
a dozen plants throughout the country. 


There is probably a Lindberg Furnace 
on field test today, that will solve a 
problem for you in 1956, 


FURNACES 


PREQUENCY UNIT 
tor simultaneous analysis of and 


Lindberg Engineering Company + 2448 W. Hubbard Street + Chicago 12, Illinois 
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INSPECTION OF CONFINED AREAS FACILITATED 


The A.C.M.I. Borescopes 
permit close-up visual 
examination of interior areas 
and surfaces not otherwise 
visible. They save time 

and money, and prevent costly 
dismantling, by providing 

a practical solution to a wide 


variety of inspection problems. 


In maintenance and inspection work, 


on small internal bores, machine 
parts or castings, to large boiler tubes, 


chemical plants, process equipment, or 
other industrial installations, an A.C.M.L. 
Borescope may be the answer to your problem. 


RIGHT ANGLE RETROSPECTIVE 


Each Borescope is a compact, self-illuminated 
industrial telescope of highest quality, employing 
a precision optical system, that produces a flat 


A.C.M.1. Borescopes are available in 


4 angles of vision (as above) 
in diameters of .120” to 4.00 
in lengths of 4” to 720 


visual field. Lens systems are fully corrected for 
Special models for 


color, spherical aberrations, and coma, with all 
special problems 


lens surfaces coated to increase light transmission. 


/ Write for free informational folder, or tell us your problem. 


American (ystoscope Makers, Inc. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 
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orbitan mono latty acid ester. In 


the 


material under many conditions 


performance and economy new 
how 
ubstantial improvement over forme 


hibitor 


circle No. 972 
‘dion p. 32-B. 


bor furthe 
on literature request ¢: 


Vetallizing Machine 


A metallizing machine incorporat 
ing Improvements ha 
by Vandersee En; 
The 


intended to be 


been announced 

inecring 

machine i 

lightweight, com- 

pact, easy to 
and to 
the el 


operate 
remove 

ment of chance 
metallizing 


All 


for 


trom 
operations, 
the 


the 


bearings 
wire feed 
the 


for 


mechanism are encased in main 


body year case casting, perfect 


rear alignment and easy repair. Other 


big improvements are the gas mixing 


chamber eliminating backfire, and 


elimination nozzle adjustments to 


flow of metal. 


For further information circle No. 973 
on literature request card on p. 32-8. 


Humidity Chamber 


earch Corp. has at 


American Re 


nounced a 64 cu. ft. humidity simula 
tion chamber. A 


that 


pecial feature of thi 


cabinet reproduce rela 


vrammead cycit 


bor further information cirele No. 974 
on literature request card on p. 32-B. 


Openhearth Furnace 
Reversal Regulator 
Automat | 


rever-eal 


f WW 


by a multiple-) 
ment made by 
nstrument use 
urements, thermocouple 


ea hilied 


circular chart, with each record in a 
different daily 
hee k on Addi 


tional records of stack and steam tem 


color, facilitates a 


operating conditions 
peratures, up to a total of six records 


can be provided on the same chart 


lights 


firing. 


Bull’s-eye indicate dire 
tion of 


Reversal is 


may 


initiated by the 

the 
value, 
che 


maximum 


perature difference between 
checkers reaching a pre-set 
either 


by the temperature at 


reaching pre-set 
by temperature difference 
to be a functior 


the 


sal time 


the 


revel 
temperature of Wasts 


ase 


i helping to keep the revenerative 


ystem in balance An external set 


tit knob on the recorder permit he 


furnace operator to ad 


nerature differences 


Versa “mre 


High ten 


end 


reversa 


and operator 


ed 


bor further information circle No. 975 
on literature request card on p. 32-1. 


Contact Material 


Cw preciou metal contact 


laminated in ingot Te 


by the D I 


‘Ww material cor 


Mal epeace 


hate conta 


bor further information circle No. 976 
on literature request ecard on p. 32-1. 


Stretch Form Blocks 
Northrop Aircraft, Ine 


pial for the mar t 


annourt 

ire ol 

tretch forn 
Worl ha 


heey ‘ 


if ae 
cently developed flexible 
block. Hufford Machine 
led 


been awarded an exe 


nuractlure a au* 


ary equ tinge ol 


! 


stretch torm presse This equipment 


provides an economical method of 


producing preproduction quantitice 


eurved ection without having 


in expensive die 


bor further information circle No. 977 
on literature request card on p. 32-1. 


Ductile lron Bar Stock 


Howard Foundry C 
a new engineering material 
ducing ductile iron bar stoc! 
bars that are 


the 


producing 


one other, and 


ertie lloward 


ire 100,000 psi, ten 

OOO psi. yield, 
245 Brinell hardne 
heat treated = for 


ion and hardne 


bor further information circle No. 978 
on literature request card on p. 32-1. 


Heat Treating Furnace 
\ veneral 


nace tor use 


heat reating 


full 


purpose 
throuvhor ‘ 
at treat range hia heer inced 
the Pere Kaquipmer The new 


all require 


hea 
h he ! 


work ove 
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Meaning of 


JOB 


Let's assume you want to better your grinding operation. You let 
Electro’s technical expert see your present situation, 


He comes to your job-side without cost or obligation to you. 


From his skill and experience in working with many situa- 
tions, supported by a young, pleasantly aggressive, creative 
manufacturing organization, anxious to win on merit. . . 
he and the organization resolves what is seen at your job- 
side and what you'd like to better, into a “specific-purpose” 
grinding wheel, for your job. 


In due time a test is run. At your job-side the Electro 
“specific-purpose” grinding wheel, whether resin or vitri- 
fied, thus competently specified for your job... will pro- 
duce the better results sought. 


To take advantage of this job-side service all you need to do is 
write, phone or wire: “Ask your representative to call on me.” 


Electro Refractories & Abrasives Corporation @ 344 Delaware 
Ave., Buffalo 2, N. Y. © Man- 
ufacturing Plants: Buffalo, 
@ Electric Furnace Division, 
Cap-de-La-Madeleine, P. Q., 
Canada ®e Regional Warehouse: 
Los Angeles 58, California 
Grant S. Diamond, President. 
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for connecting atmosphere-reducing 
sources, an air-operated door, auto- 
matic flame curtain, easily replaced 
elements with air-cooled terminals, 
and appurtenant electrical equipment. 
For further information circle No. 979 
on literature request card on p. 32-B. 


New Bright Nickel 

The Hanson-Van Winkle-Munning 
Co. has announced a new organic-type 
bright nickel process. It is claimed 
that both installation and operating 
costs are lower. Equipment suitable 
for a Watts nickel bath is all that is 
required. Ordinary auxiliary equip- 
ment may be used, filtration may be 
either periodic or continuous, ventila- 
tion is not required, and heat demands 
are up to 25% lower. Deposits with 
this process have a bright white color, 
reduced surface roughness, controlla- 
4 


ble low internal stress, good ductility 
and highly active surfaces. Bath tem- 
peratures, current densities, and plat- 
ing speeds may be varied considerably 
to meet various specifications and pro- 
duction schedules. It is further 
claimed that normally no batch puri- 
fication treatment is needed, thin de- 
posits are bright, surface preparation 
is held to a minimum, reject-stripping 
costs are low, while rejects are few, 
baths have high tolerance to impur- 
ities, the process is easy to control, 
and it uses regular nonpremium 
nickel anodes, 


For further information circle No. 980 
on literature request card on p. 32-B. 


Recording Galvanometers 
Improved techniques of balancing 
and a completely redesigned suspen- 
sion system are combined in Consoli- 
dated Engineering’s new recording 
galvanometers to control linearity, 
sensitivity, damping, balance, and 
zero stability, Fourteen models offer 
flat frequency ranges from 0 to 11 
cps. to 0 to 3000 eps. Undampened 
d.c, current sensitivities range from 
1.6 micro-amperes per inch to 40 milli- 
amperes per inch. Rotatable lens 
mounts permit use in oscillographs of 
different optical bases. All lens and 
window surfaces are magnesium fluo- 


SIDE 
OSE 
‘ 


ride coated The truments can te 
used at altitudes up to 100,000 ft 
Both installation and adjustment have 
heen made easier. 

For further information circle No. 981 
on literature request card on p. 32-B. 


Flow Meter 

A new flow meter of the electroni 
type has been announced by the Hays 
Corp. This mete available in sev 
eral different models for indicating, 
recording and measurement of the 
flow of fluids such as steam, water, 
and other fluids and gases. The meter 
is designed for differentials of from 
20 to 750 in. water, with a standard 
1500 
psig. or higher. It is available for the 
measurement of liquid level in an en 


static operating pressure of 


closed vessel as well as for flow, pres 
sure, and 


temperature combined, 
Other features include: unaffected by 
normal voltage, frequency, tempera 
ture variations or reasonable length 
of transmission lines; maximum sensi- 
tivity; 3 to 1 range calibration at re 
corder; great speed of response; high 
accuracy; 12 in. uniformly graduated 
charts; no integrator creep at zero; 
easy micrometer zero adjustment; in 
dicators can be calibrated to read 
directly. 

For further information circle No. 982 
on literature request card on p. 32-B. 


Hard Coating Aluminum 

A new process for the hard-coating 
of aluminum is now in use by Anodic, 
Inc. The hardened surface, generally 
0.002 in. thick, 


case-hardened steel or chromium plat 


which approximates 


ing, has a very high resistance to 
abrasion and corrosion, a high diele¢ 
tric strength, and a low coefficient of 
friction. In resistance it 
will withstand 5000 hr. of the stand- 


corrosion 


ard salt-spray test as comparea with 


the 250 hr. requirement for usual 
anodic finishes. The MHC (Martin 
Hard-Coating) Process create an 


amorphous coat of aluminum oxide 
about ten times thicker and 30 to 
100 harder than other anodizing 
processes; it can be classified as “‘file- 


hard”. The exact growth can be con 


trolled within very close tolerance. hl 
general it is best applied to those al- 
loys containing less 


than 5° copper 


or & silicon. The coating can be 
applied selectively, or to the entire 
surface. Its color is determined by the 


alloy, ranging between amber and 
black. A rough surface will be made 
smoother, while a very smooth surface 
will be slightly roughened. When used 
to salvage parts that have been ove! 
machined, the coating can be built up 
to 0.008 in, in thickness. Anodic, Inec., 
is operating under the first commer 
cial license issued by the Aluminum 
Company of America for the MHC 
Process, and is devoting its entire 
facilities to this work. 

For further information circle No. 983 
on literature request card on p. 32-B. 


Induction Soldering Machine 

A special induction heating unit de 
signed specifically for soft soldering 
and silver brazing is announced by 
Radio Frequency 
Co. A unique cir 
cuit and output 
transformer a) 
rangement per 
mits rapid heat- 
ing of small hard 
to-load-into parts, 
using single turn, 
or even half turn 
work coils which 
can be safely 
touched 


during 
rapid loading and 
high production operation. The ma- 
chine is adapted to soldering glass 
metal terminals as well as other het 
metic soldering, and can be set up for 
a new job in a matter of minutes, 

For further information circle No. 984 
on literature request card on p. 32-B. 


Powder Lance 


Linde Air Products has introduced 
a metallic-powder lance which pro 
duces an exothermic reaction with 
higher 


temperatures than oxygen 


lances. It is stated that an operator 
may easily and efficiently cut holes ir 
blast furnace salamanders, ceramic 
materials, and steel or cast iron con 
taining incrustations or inclusions 

For further information cirele No. 985 
on literature request card on p. 32-B. 


Heating Extrusion Dies 
Magnethermic Corp. has announced 

a new line of 60-cycle induction die 

heaters to 


preheat 


extrusion dies 


Conventional heating methods in use 


today reguire 60 min. or more for 
With induction heat 


mall or medium size die can be 


preparing a dic 
nig, a 
preheated in 4 to 10 min. The small 
est unit on which production has al 
ready commenced is rated at 15 kw 
This heater will handle dies for most 
tandard 
tons Phe 
operation on either 220 or 440 volts, 
H0-cycle 


presse = 


up through 1500 


heater 1 arranged for 


For further information circle No. 986 
on literature request card on p. 32-B. 


Iridium Radiography 


Iridium radiography sources for the 
nondestructive testing of steel from 
', to 1 in. with high sensitivity are 
now available from Tracerlab, Inc 
Iridium sources will provide 2¢, defini 
Iridium 
iv2 allows thin sections of steel and 


tion in steel in this range 


other less dense materials to be radio 
graphed and which 


would be undetectable if high energy 


reveals flaws 


gamma sources were used 


For further information circle No. 987 
on literature request card on p. 32-B. 


Wet Blast Cabinet 
A new precision wet blast cleaning 


cabinet has been announced by the 
Vacu-Blast Co. The 


manufacturer 


emphasizes that the machine has no 
pump to wear out, and that the blast 
gun is more efficient. 


For further information circle No. 988 
on literature request card on p. 32-2. 


Protective Coating 

Ucilon 454, an air-drying modified 
vinyl coating, has been introduced by 
United Chromium, Inc. This coating 
can be applied by ordinary brushing 
and spraying When 
sprayed, it can produce dry films of 


technique 


0.005 to 0.005 in. per coat. Two coat 
are sufficient for most application 
Ucilon 454 resists acids, alkalies, salt 
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Tinnerman Products, Inc., Cleveland, 
Ohio, manufactures a large variety of 
spring clips and spring fasteners of the 
type pictured at the left. These parts 
range in thickness from .01 to .062 inches 
and are all made of AISI C-1064 spring 
steel, 

Normal heat treating practice calls for 
heating to 1600 deg. F. in a controlled 
atmosphere. The parts are held at this 
temperature for approximately 2 min- 
ute, then are transferred by a shaker-type 
conveyor into the quenching bath, which 
is held at 120 to 125 deg. F. After quench- 
ing, the parts are tempered at 700 deg. F. 

When Tinnerman used a conventional 
quenching oil, hardness varied from 50 
to 60 RC—too low and too variable for 
suitable performance characteristics. Ex- 
amination of the steel revealed that in all 
cases it was within specification limits. 

After investigating a number of other 
quenching oils, Tinnerman Products dis- 
covered one that is outstanding—Gulf 


Super-Quench. Tinnerman Products is 
now quenching all of these parts in 
Super-Quench with remarkable results, 
Hardness is never lower than 60 RC and 
averages 62 © 2. This improvement was 
obtained without any change in quench- 
ing temperature, degree of agitation, 
analysis, or grain size. 

If you, too, are looking for ways and 
means to increase the efficiency of your 
quenching operation, it will pay you to 
investigate the advantages of Gulf Super- 
Quench. Write, wire, or phone your near- 
est Gulf office. 


Gulf Oil Corporation - Gulf Refining Company 
Pittsburgh 30, Pennsylvania 


SERVES 
INDUSTRY 
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ROLLING INGOT INTO 
PLATE AND SHEET 


COMMERCIAL AND SPECIFI- 
CATION GRADES, from B & P's 
own mill, F.0.B. Detroit. TREAD 
PLATE in non-slip diamond 
pattern. 


ENGINEERING 
AND DESIGN 


“Will Magnesium work in this 
application?” “Where?” “How 
much should we use?" B&P 
engineers have years of ex- 
perience. B&P makes Proto- 
types. 


LIGHTNESS 


FABRICATION OF 
ASSEMBLIES 


B&P is a pioneer Magnesium 
fabricator. Modern machinery 
for forming, stretching, weld- 
ing, machining, stress-reliev- 
ing, painting and finishing (in- 
cluding HAE) is operated by 
experienced men. 


Your Inquiries Are Welcome 


Let us send you these folders: 
(1) all about Magnesium Plate and 
Sheet; (2) on B & P Fabrication 
Facilities and Services. 


PLUS 


BROOKS and PERKINS Incorporated 
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1958 W. FORT ST., DETROIT 16, MICH. 


TASHMOO 5-5900 


water, and is especially recommended 
to protect equipment against petro- 
leum and its derivatives. 

For further information circle No. 989 
on literature request ecard on p. 32-B. 


Resistance Welding 

faytheon Manufacturing Co. has 
announced a resistance welding head 
to be exhibited at the National Metal 
Exposition in Cleveland Public Audi- 
torium, October 19 to 23rd. The new 


head incorporates improvements such 
as accurate pressure and follow-up 
visual pressure scale and 
mounting, which allows use in either 
a vertical or horizontal plane. 


controls, 


For further information circle No. 990 
on literature request card on p. 32-B. 


Flaw Locater 

Accurate, on-the-spot inspection for 
metal soundness can now be made on 
any metal at any location, through 
the medium of a portable Turco Dy- 
Chek flaw location kit. The light, 
compact, metal kit can be 
one hand easily. 


carried in 
Dy-Chek materials 
are applied in the field in basically 
the same manner as they are applied 
in the plant. 


For further information circle No. 991 
on literature request card on p. 32-B. 


Torsion Spring Tester 

John Chatillon and Sons announces 
a new, standard universal and produc- 
tion tester for spiral and torsion 
springs, up to 1 in. long and 2 in. o.d. 
It will test spring capacity up to 2000 
gram centimeters in increments of 
0.1 gram centimeter. Deflection is 
read to %% degree. The tester is also 
furnished with a magnetic damper for 


B t to KNOW ABOUT or to USE 
‘ 
—send inquiry to B&P, Detroit 
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fast reading. An accurate check of the 
tester’s calibration can easily be made 
by using standard weights. 

For further information circle No. 992 
on literature request card on p. 32-B. 


Portable Mixers 

Chemineer, Inc., announces manu- 
facture of a complete line of portable 
fluid agitator and mixer units, both 
direct and gear driven. Sizes range 
from % to 3 hp. in 1750, 1150 and 


120 r.p.m. Important features are 
lubricated gears integral with motor 
on slow speed units, pre-lubricated 
shaft 


full swivel clamp, and a complete line 


and sealed agitator bearings, 


of mounting accessories. 


For further information circle No. 993 
on literature request card on p. 32-B. 


Nondestructive Testing 
The new ultrasonic Metroscope has 
been announced by J. W. Dice Co. for 


measuring and testing of metals and 


other materials. Signal-to-noise ratio, 
picture clarity and line voltage cor- 
rection are greatly improved ove1 the 
maker’s original model. The new in 
strument is particularly useful where 
wall thickness measurements or tests 


must be made from one side of the 


material only, or in finding internal 
defects of a laminar type in sheet 
materials, clad metals, and cutting 
tool tips. 


For further information circle No. 994 
on literature request card on p. 32-B. 


Castings Impregnant 

A new plastic sealant for impreg 
nating pressure castings has just been 
announced by Tincher Products Co 
This sealant can be washed off with 
water, hardens without evaporation, 
shrinks 15 to 50° less than other 
plastic seals, and is not brittle when 
set, it is claimed. 


For further information circle No. 995 
on literature request card on p. 32-B. 


Cast Titanium 
National Research Corp. has an 
nounced the development of a method 
for the production of pilot quantities 
of cast shapes of . 
both pure and al- 
loyed titanium 
metal. Castings 
of complex shape 
weighing up to 
several pounds 
have been made. 


Carbon, oxygen, 


tent are reasonably comparable with 
titanium. The 
surface attainable is equal to that of 


and nitrogen con- 


commercial wrought 


good sand cast metals. 


For further information circle No. 996 
on literature request card on p. 32-B. 


Electric Furnaces 

The L & L Mfg. Co. has announced 
an entirely new line of electric fur 
naces, heated by new Dyna-Glow ele 
The furnaces are available in 
2050 and 2300) F 


ments 
temperature ranges, 


for either front or top loading 


For further information circle No. 997 
on literature request card on p. 32-B. 


Plating Bath Test 
R. O. Hull & Co. has 


equipment for testing bath composi 


announced 


tion, plating range, throwing power, 


optimum agitation, proper cleaning 
and current distribution, Unit is su 


pended on a cathode busbar. 


For further information circle No. 998 
on literature request card on p. 32-B. 


Ladle Stopper 


Electro Refractories and Abrasive 
Corp. has announced a new type of 
ladle stopper, which it is said will not 
crack from heat shock. The stopper 
is made of fire clay, graphite and a 


special synthetic ingredicrt, and is 
said to suffer only slight change in 
contour due to erosion by molten steel. 
For further information circle No. 999 
on literature request card on p. 32-B. 


Stepless Temperature 
Control 

The West Corp. an 
nounces a new modulated temperature 


Instrument 


controller for unusually close control, 
The manufacturer claims that this in- 
strument holds temperatures with no 


under or over shooting, using only 
enough power to the heating element 
to hold the temperature setting, re- 
sulting in longer heater life. The true 
temperature is indicated on a 5 in. 


scale, mirrored for parallax correction 


For further information circle No. L000 
on literature request card on p. 32-B, 


Test Chamber 

A new unit designed for high and 
low temperature testing, has been an 
Sub-Zero Products Co 
Available in capacities from 1 to 4 
cu. ft., 
temperatures 


nounced by 


the new unit will operate at 
from 250 to 130° F., 
at uniform distribution. 


For further information circle No. LOO! 
on literature request card on p. 32-B. 


Leak Detector 


General Electric's halogen-sensitive 
leak detector has been redesigned to 
permit easier detection of leaks in 


closed systems. The portable instru 


ment can detect a leak so small that 


only 1/100 oz. of gas will pass through 


the opening in a year Leak indica 
tion can now te imultaneously indi 
ated by means of the dial, earphone 


attachment, or built-in loudspeaker 


For further information circle No, 1002 


on literature request card on p. 32-B. 
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is versatile! 
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METAL 


OSTUCO 
TUBING 
is versatile! 


Whatever your ideas for creating new 
and better products, it will pay to ex- 
plore the many advantages of OsTuco 
Tubing—the strong, light-weight mate- 
rial that whips even the most stubborn 


design problems into line with surpris- 
4 


ing ease. 
OsTuCcO TUBING can be forged or 
fabricated beyond recognition as a tube 
machined and finished to your exact 
requirements— quickly joined in assem- 


OHIO SEAMLE 


OSTUCO 
TUBING 
is versatile! 


whips new ideas into shape 


blies by a large variety of mechanical 
or welding methods. 

Modernized and greatly expanded fa- 
cilities for manufacturing, shaping, and 
fabricating tubing, all at one plant—plus 
our own steel source as a member of the 
Copperweld family—enable Ostuco to 
speed deliveries, assure uniform high 
quality, and cut your final costs. Write 
for informative booklet ‘Fabricating 
and Forging Steel Tubing.” 


SS TUBE DIVISION 


of Copperweld Steel Company 


Manufacturers and Fabricators of 


Seamless and Electric Welded Steel Tubing 


Plant and General Offices: SHELBY, OHIO 


SALES OFFICES: Birmingham, P.O. Box 
Cleveland, 1328 Citizens Bldg. © Dayton 


Ferndale * Houston, P. O. Box 17 
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a From Your Blueprint .. . to Your Product ee 
Topering * Swaging * Flonging Bending _ 
j End closing Spinning Drilling Slotting 
_ 
Notching Flottening * Shaping * Trimming 
Threoding * Angle Cutting And Many Others 
_ 


1059. Bending 

18-page brochure on bent and welded 
ings, flanges, angle bands. Tables of 
areas of circies decimal equivalent 


King Fifth Wheel 


IN LITERATURE 10600 Bending anal Cutting 


bender-cutter and it ippiicatiol J 
Richards 
1036. rasion Teste annealing furnaces. Schematic diagra ss 
Ab phot grapn and actual production dat 1061 Beryllium 
| sulletins on durable precision instru- Drevrey 2%-page booklet describe herviliu 
ment for testing resistance of surfaces t roduct ! iding the ire metal wicke 
( abrasion. Taber Instrument 1053 A lizi 
nan and alloy Be flium Cor] 


1037. Abrasive Belt Data on aluminum rack w th copper 
Folder on belt for finishing carbide hooks for anodizing. National Rack 1062. Bimetal Applications 


tool Behr Manning 1054. Are A\' elders 32-page book on application of the 
mostatic bimetal Property chart 
1038. Abrasive Wheels Data on line of are welders. Viking Dir 30 types. Design formulas. W. M. Chace 
ions 1055. Barrel Finishing 
mended wheel ol nishing ainles . ac ide ati 
Manhattan Rubber Dir Folder on design and advantage of 1063. Black Onide Coatings 
barrel finishing machine Minnesota Min Data on blac k oxide coatings for tee! 
1039. Alloy Castings ng & Mia teel and copper alloy Du Lit 


8-page bulletin on alloy castings for 
heat treating. Ohio Steel Foundry —_—- - — — 


1040. Alloy Hearth 


heat treating furnaces. Fahralloy 
SELECTION, installation and bustion process SO 
1O4L. Alloy Selection (ope ration of oil ind AS omibustion tre nt terms 
Chart to select alloy for given corrosive equipment for industrial processing ollowing are 32 pages of gen 
will be facilitated bv reference to industrial heating data, listing 
low oundry 
this third edition of Hauck s In thermal propertic sot solid 
1042. Alloy Steel dustrial Combustion Data, a 16S gases. refractories, metal allen 
16-page book on type 9115 low-alloy page hard borne handbook Shall incl prese craw 
high-streneth tee] Properties fabrica dt if 
tion. welding. Great Lake Steel Ith. SIZE all ith 
with 299 illustration ill typo of tur 
Alloy Steel and data boiler inal 


68-page “Aircraft Steel book include 
evised military specifications. Also stock 


kilts 
Thu text the pro 


ceeds to examine ce 


tails of all ot 


lations 


Intended for com 


Ryerson 


Alloy Steel 


bustion engimeers, 


pl ut opel iting men 


book abrasion ind production exec- oil burner both 

tee! Prope ricatir characte 

intios S. Stes | outives, the book is low - and high pre 
based on. extensive sure. tous ther with 

». ‘ 
1015 Aluminum Alloy experience of th Minsideration of 
Ana i opertie outstanding fea 
ly purity abn publisher's company fuels and related fac 


to indent to «oil 


fivin 


Fromson Orban in the field plu 


much additional ma 


1046. Aluminum Bronze 
terial from everal 
Bulletin 33 on properts md use of 
Ampco metal. Ampco authoritative outside source plies to succeeding sections on ga 
Introductory ection take the hing as a proce inal 
Bulletin or quality control technical term pertain to com Conchidin vortion of the vork 
Permold mesent neral phi ‘ i] data 
* Published by Hauck Mfg. ¢ 1»! ical p rties of liquid olidl 
1048. Aluminum Die Castings Copies are available to readers of 
Bulletin on de gn and manufacture of Metal Progre Wno | 
iluminum die casting Hoore Co on reque t card nye iy ‘ tiatole 
1049.) Aluminum Heat Treating 
R-page olution heat 
treating, annealing tabilizing and aging = 
of aluanwaum. General Electris 1056.) Barrel Finishing 1064. Black Oxide Finish 
= ome Sulletin LCC-53-1 compound f Folde n penetrating | ck tit h for 
1050.) Ammonia for Heat Treat  deburcis ferrous metal. Puritan Mfg 
fo0klets on “Applications of Di 50 finishing. coloring and burnist 
Coon 1065. Blackening Stainless 
for Metal Treating Nitriding Proce Bullet ol proce for blackening 
Carbonitriding.” Armow 1057. Barrel Finishing rile tar leable iron 
dtord 
1051 4 li 22-page book on single-unit insti tion 
Sl. nnealing to yield savings up to 95% in finishir 1066. Boron Nitride 
Experience at Johns-Manville with at various parts. Almco Div Data Sheet 513B on propertic wad wi 
mo phere furnace for innealing gasket = . 7" ible uses of boron nitride Norton 
and miscellaneous parts. Sunbeam 1058. Barrel Plating = 
Folder on barrel plating with unique 1067. Braze-Carburize 
8-page illustrated booklet on continuou ent distribution. Danie irburizing of hand tool Ajax Electric 
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HEAT TREATING 


STAINLESS STEEL 


© Fully Automatic 


® No Explosion Hazard 


© 30% Less Costly than 
Dissociated Ammonia. 


NITRONEAL GAS GENERATOR 


. Produces pure nitrogen 
with a controllable hydro- 
gen content that can be var- 
red at will and maintained 
at any percentage from 
25°) to 25€% to best suit 


* No Operating Person- 


work in furnace. 

Used for bright annealing, 
heat treating, and furnace 
brazing of stainless steel, 
low and high carbon steels 
and non-ferrous metals. 


Units available in 100 C.F.H. 
to 10,000 C.F.H. capacities. 


Write for Booklet No 21 


See Our Display, METAL SHOW, Booth 1842, Cleveland. 


BAKER & CO., INC. 


NEW YORK * SAN FRANCISCO * LOS ANGELES * CHICAGO 


1068. Brazing 


12-page booklet on furnace and induc- 
tion brazing. Methods and economy of 
process. General Electric 


1069. Brazing Applications 


48-page manual on all aspects of silver 
brazing applications and problems. Amer- 
ican Platnum Works 


1070. Brazing Stainless Steel 


Illustrated booklet, “Bright Annealing 
Hardening and Brazing Stainless Steel,” 
describes conveyor furnace and bright 
brazing alloy. Sargeant & Wilbur 


1071. Bright Annealing 


Reprint on bright annealing of copper 
in atmosphere furnace. Holcroft 


1072. Bronze 


_ Folder gives tables of properties, uses 
forms and other data on _ phosphor 
bronzes. Chase Brass & Copper Co 


1073. Burners 


l6-page bulletin on selection of gas 
burners. Western Products 


1074. Burners 


Bulletin on combination gas and oil 
burner. Ra-Diant Products 


1075. Carbide Segregation 


Effect of carbide segregation in tool 
steel. Latrobe Steel 


1076. Carbon Control 


Catalog T-623 describes the Microcarb 
control system that continuously meas- 
ures the active carbon in the furnace 


atmosphere during heat treatment. Leeds 
& Northrup 


1077. Carbon Control 


Technical report on instrument for con- 
trol of carbon potential of furnace atmos- 
pheres. Lindberg Eng’g 


1078. Carbonitriding 


Literature on Ni-Carb (carbonitriding) 
treatment for surface hardening. Amer- 
ican Gas Furnace 


1079. Carburizing 


16-page bulletin SC-134 reviews gas 
carburizing techniques and _ possibilities 
Surface Combustion 


1080. Carburizing Salts 


Folder on salts for liquid carburizing 
Swift Industrial Chemical 


1081. Castings, Bronze 


16-page booklet on sand and centrif- 
ugal castings. Amer. Non-Gran Bronze 


1082. Centrifugal Castings 
Bulletins on machine parts and assem 
blies produced for centrifugal casting of 


nonferrous metals and special iron alloys 
Shenango Penn Mold 


1083. Centrifugal Castings 
62-page book of centrifugally cast iron 


steel, gray iron parts. ASTM specifica- 
tions. American Cast Iron Pipe 


1084. Chromate Coatings 
Folder gives characteristics and uses of 

chromate conversion coatings on non- 

ferrous metals. Allied Research 


1085. Cleaners 


12-page catalog on metal cleaners. Table 
of recommended practices. Klem Chem- 
icals 


; 
Installation of Nitroneo! Gas Generators P| 
nel Required 
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1086. 


6-page bulletin includes concentrations 
for various metal cleaning applications 
and a handy list of cleaners for general 
industrial use. E. F. Houghton 


1087. Cleaning 

12-page Bulletin 68 deals with factors 
to consider in selecting metal cleaning 
equipment. Despatch Oven 


1088. Cleaning 


gulletin on equipment for cleaning and 
pickling of shell cases and other ordnance 
items. Alvey-Ferguson 


1089.) Cleaning Compounds 


16-page manual on finishing method for 
deburring and burnishing small metal 
parts. Compounds for heat treat scale 
removal and rustproofing. Minn. Mining 


1090. Cleaning Equipment 
Series of bulletins on dry cleaning 
process, degreasers, metal parts washers 
degreasing solvents, emulsion and alka- 
line cleaners and rust-proofing com- 
pounds. Detrexr Corp 


1091. Coatings, Metal 


High-vacuum evaporation of metals set 
forth in detail in 12-page booklet. Con- 
solidated Vacuum Corp 


1092. Cobalt Alloy 


12-page booklet, “Haynes Alloy No. 25, 
tells of the unique properties of this 
cobalt-base alloy. Haynes Stellite 


1093. Combustion Control 


20-page booklet on combustion of 
various fuels and portable instrument to 
measure content of oxygen and com- 
bustibles. Cities Service Oil 


1094. Compressors 

12-page data book 107-C gives engineer- 
ing information characteristics of 
turbo-compressors. 18 types of applica- 
tion described. Spencer Turbine 


1095. Continuous Casting 

24-page book, “Better by the Mile 
describes how the Rossi continuous cast 
ing machine works. History of continuous 
casting. Scovill Mfg 


1096. 


Controlled Atmospheres 

24-page builetin describes production 
problems with reference to dry atmos 
pheres. Pittsburgh Lectrodryer 


1097. Controlled 
Bulletin 753 on generator for atmos 
pheres for hardening, brazing, sintering 
and annealing carbon steels. Heri Duty 


1098. Controllers 
24-page Bulletin 202-8 on 
temperature controllers of the potentio 
meter and resistance-thermometer type: 
Foxboro 


1099. Copper Alloys 
64-page book on free-cutting 

copper and bronze. Chase Brass 
1100. Copper Nickel Alloys 


k-page bulletin on composition, prop 
erties and applications of series of 12 
copper-nickel-base alloys available in cast 
form. Waukesha Foundry 


1101. Core Ovens 


Bulletin 31 on batch-type foundry oven 
for ferrous and nonferrous shop Des 
patch 


1102. Corrosion Resistance 


35-page booklet on plastic materials of 
Atlas Mineral Product 


Atmospheres 


iutomati 


brass 


construction 


1103. Corrosion Resistance 


32-page brochure on causes of corro 
sion and means of combating them 
Choice of materials for condenser tubes 
Revere Copper & Brass 


1104. Cutting Metals 


28-page booklet tells how to cut metal: 
properly with hand and power hack saws 
and band saws. Clemson Bros 


1105. Cutting Off 


8-page bulletin on circular saw blade: 
for cutting off. Motch & Merryweathe 


1106. Cutting Oil 


Shop notebook gives important facts on 
right cutting fluid for any machining 
operation. D. A. Stuart 


1107. Cylinders 
Bulletins A-105 and H-104 on air cylin 


ders, low-pressure hydraulic cylinders 
high pressure hydraulic cylinders. Mills 
Motor 


1108. 


24-page brochure on medium-pH cleane: 
to follow solvent degreasing or other 
precleaner. Northwest Chemical 


1109.) Degreasing 


Pamphlet on properties and use of 
trichlorethylene. Niagara Alkali 


1110.) Degreasing 

34-page booklet on vapor degreasing 
Design, installation, operation and main 
tenance of equipment. Circo Equipment 


Densitometer 


Bulletin 39 on densitometer comparator 
as an accessory for spectrographic analy 


is. Baird 


8-page bulletin on sodium hydride ce 
sealing process for ferrous and nonferrou 
metals. Du Pont 


1113. Design of Dies 

32-page bulletin on design of dies for 
upset forging. Also rules for upsetting 
and examples of forgings. Ajax Mfg 


1114.) Die-Casting Machines 
Illustrated booklet giving specification 
ipphication data and full explanations of 
two new production advantages on com 
pany’s line of die-casting machines. Laks 

Erie Engineering 


1115.) Die Casting Machines 
Copies of “Lester Press” describe var 


ous features of aluminum dis 
machines. Lester-Phoentr. Inc 


1116.) Die Sets 
24-page catalog on all 


Degreasing 


Desealing Process 


casting 


teel die sets and 


supplies. Superior Steel Products 
- 
1117. Dilatometer 
Catalog Micro 8161 on equipment fo 
thermal analysis of metal ceramic 


Leitz 


1118. Drawing Compounds 


Folder on lubricant for forming and 
drawing of stainless. Hangsterfer 


1119.) Duetile Lron 


4-page booklet gives 
properties and comparison with othe: 
metals. Howard Foundry 


1120. Edge Position Control 


12-page Bulletin 161 on control systen 
that continuously measure ind contro! 
edge position of moving 
Asl ania 


characteristiu 


sheet metal 


Electric Heaters 

Bulletin 52 on quartz electric radiant 
immersion heater Glo-Quart Fleet 
Heater Co 


1122. Electric Heaters 
l6-page Catalog 53 on various types of 
electric heating uni ind controls. Waage 


1125. Electric Melting 
Bulletin 527 on compact are 
Melt time and power consumption fo: 

four alloy Detrow Electric Furnace 


1124.) Electronie Controllers 


l6-page Bulletin No. B226 on recording 
controllers for temperature pressure 
flow, liquid level and humidity. Bristol 


1125. Electroplating 

Folder on new process for electroplat 
ing intricate precision parts with preciou 
or common metals at controlled toler 
inces. American Electro Products 


1126. Enamel on Aluminum 


Bulletin 2001 on application of porce 
lain enamels on aluminum alloys. Pro 
cedures in selection of alloys, application 
of enamel, correction of defect Pemeco 


furnace 


Corp 

1127. Fasteners 

68-page catalog of screw bolt nut 
washers. Interstate Screw Corp 


1128. Fatigue of Titanium 
o-page article on fatigue characteristic 


of titanium and three titanium alloys 
Rem Cru 


1129. Ferro-Alloys 


64-page book describes over 50 metal 
ind alloys produced by company. Electro 
Metallurgical 


1130. Filters 
8-page bulletin on dimensior and 
capacities of industrial filter Industrial 


Filtration Co 


1131. Finishing 

Six bulletins describing finishing con 
pounds for tainless steel, aluminum 
other metals Apothecaries Hall 


1132. 


Finishing 


Catalog A-653 give complete tory on 
planning industrial finishing systems and 
hows many installations of cleaning and 
pickling machines. R. C. Mahon 
1133. Finishing 

28-page catalog B-9 on corrosion-re 
int baskets, racks, crats ind tanks and 


other fixtures for cleaning and finist ne 


Roloc 


Compounds 
8-page booklet on con pounds for barrel 


finishing Method of deburring urface 

finishing and precision finishing Minne 
ota Mining and Mig 

1135. Finishing Machiners 
24-page catalog on polishing. buffing 


‘rrinding and deburring equipment. Hay 
mond Machinery 
1136.) Flaw Detection 


Illustrated bulletin on Spotcheck, nev 
dye-penetrant method for locating ' 
face defects. Magnaflua 


1137. Flaw Detection 
12 page bulletin on location of flaw bh 
two dye-penetrant inspection method 
urco Products 
1138. Flow Meter 


Data Sheet 103-5 on 


electron 


(x 
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Meet the educated screw 


This is a whole family of screws, known as Screwsticks, and joined 
head-to-toe. Insert a Screwstick in the driver, aim it at the hole 

and trom there on the Screwstick ughtens itself to the predetermined 
torque, shears itself and gets its head burnished by the tollowing 
screw which automatically advances itself. It's so fast that American 
screw Co. of Willimanuc, Conn., which uses ANACONDA Hexagon 
Brass Rod, reters to it as “yet propulsion”, 


Dont lose your grip 


Once a novelty trick developed by the Chinese, the 
manutacture of these grips is now an industry. Made 


in a wide variety of styles and sizes by Economy 


Cable Grip Co. of Norwalk, Conn., they are used to 
anchor suspended electric power cables and 
E ' to seize the end tor pulling through dicts 


The harder you pull, the cgheer they grip 
Needless to say, the ANACONDA Bronze Cable, 


: | Everdur* Rod and Copper Tube used in their 
ME \ manutacture never weaken trom rust 


A fact delivery... with mustard 


When baseball tans want their hot dogs. they want 
them tast—so Stainless Alloy Fabricators of Detroit 
built this “Double-Header’ baseball park hor dog 
server. Its big capacity tor hot dogs—and fast 
service—is its double bun warmer, one at each end 
heated by copper water boilers. If the water runs dry 
it's no strtke-ourt. Boilers are made of phosphorized 
copper sheet with joints formed by fusing the edges 
with a Heliarc torch. No solder used. no seams 


} 


to Durn open, 


How to treat a fracture 


A fracture often means long uselessness—but that needn't be 
true of machinery. Usually braze welding can make it good as 
new and at a traction ot the time and cost of replacing it. This 

i 
have taken two months to replace The Universal Welding Ce 
Rochester, N. Y., repaired it in only 7 hours by braze-welding 
with ANACONDA-997 (Low Fuming) Bronze Welding Rod. Moral: 


t count the patient out betore consulting your welder 


tractured cast tron Conveyor drive sprocket. tor example, would 


Theres more to this than meets the. eye 


In our Technical Department you will tind a range ot experience that covers the entire tield ot copper and copper-alloy applications 


di 


in the metalworking industries. It you havea problem of metal selection, we are at your service. The American Brass ( ompany, M 
bury 20, Connecticut. In Canada: Anaconda American Brass Ltd.. New Toronto. Ont 


*Re t ton 


the name to remember in COPPER-BRASS-BRONZE 
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meter for liquids 
Honeywell 


1139. Flow Meters 


Bulletin on gas flow meter for 
installation Hays Corp 


1140. Flow Meters 


24-page manual on application and in- 
stallation of indicating flow meter 
Meriam Instrument 


Series 


method 


1142. Hammers 


24-page brochure describes construction 
and use of steam drop hammers. Erie 
Foundru 


1143. Forgings 


Catalog GI on type 
mer forging for 
Commercial She 


and gases. Minneapolis- 


furnace 


Forging 


of articles 


Hill Acme 


on modern forging 


Forging 


of upset and ham- 
variou ipplications 

ring & Stamping 
Forgings 

» Catalog 51 on various types of 
their strength and related data 
wings. Merrill Bros 


1145. Forging Manipulators 


Folder on manipulators for automotive 
ordnance, aluminum and forg 
ng. Salem-Brosi 


1116. 
Data on 

and rolled 

1147. 
Folder 


tainle 


and 


pec ialty 


us 


Forming Dies 


dies for 
shape m 


forming tubes 
Roller Di« 


roller 


erican 
Forming Dies 
on stvle ol 


head in 
Carlson 


forming 
cle range 


tor 


dit 
of 


1148. 
36-page 

foundry 

manshiy 


1149. 
Data 


washes 


chill 


Foundry 


illustrated booklet de 
products 
Lebanon 


aling with 
ind crafts- 
Foundry 


rocedures 


Steel 


Foundry Coatings 


colloidal graphite for 
pattern coating 


Acheson 


on f. mold 
core atings 


Colloids 


CoO 
coating 


1150. 


Sulletin 


convection 


~pare 


Foundry Ovens 


1) on 


core OV 


conveyor-type 
ens. Despatch 
Foundry Supplies 
Catalog 1043C 
burning equipment for 
mold drying. ladle heating. core 
furnace heating. Haucl 


1152. 
julletin on ceramic 
impre 


quality 


and gas- 
lighting 


baking 


oil 


cupola 


on 


Furnace Insulation 


fiber that can give 
‘ compared with high 
insulating brick. Refractories Div 
Carborundum Co 


1153.) Furnaces 
Bulletin D on 


furnaces, 


Eclipse 


1154.) Furnaces 


Bulletin 162 on high speed furnaces 
forging, upsetting, extruding 
lieving. Surface Combustion 


1155. Furnaces 
Bulletin 433 


pit furnaces 
aging 


1156. 


ive ivings 


forging 
other 


alt pot furnace 
melting furnaces and 


for 


tress 


on electric 
for 


annealing 


convection-type 
drawing, tempering 
S Rocl well 


air 


W 


Furnaces 

16-page booklet “Proven Heat 
Efficiency” displays complete line 
naces. Loftus Ena'a 


Treating 
of fur- 


L157. Furnaces 


Bulletin describes 18 electric furnaces 
for research and small-scale production 


with operating temperatures to 3000° F 
Harper Electric Furnacs 


1158. Furnaces 


High temperature 
peratures up to 2000 
bulletin 


L159. 
44-page describes metal belts 


for quenching, tempering, carburizing and 
other applications. Ashworth Bros 


1160. Furnaces, Heat Treating 
32-page catalog on high-speed gas fur 
for heat treating carbon and alloy 
also pot furnaces for salt and lead 

hardening. Charles A. Hones 


1161. Furnaces, Heat Treating 
3ulletin on furnaces for annealing, not 


malizing. hardening, tempering, forg 
Flinn & Dreffein Engg 


1162. Furnaces, Heat Treating 
12 pare bulletin 
radiant tube gas 
heated, Electric 
1163. 
Bulletin 
for heat 
1164. 
Catalog on 
general 
1165. 
Folde: 


capacit 


nealing 


1166.) Gamma Radiography 
Data file on equipment and s« 

cobalt 60 radiography in 

nical Operations 

1167. 
45 page 


accessories 


1168. 


furnaces 
F. are 
Carl-Mayer Corp 


for tem 
described in 


Furnace Belts 


catalog 


naces 


ine 


furnace 
electrically 


on conveyor 
heated 


Fur 


oil on 


Co 


nace 
Furnaces, Heat Treating 


on fuel 
treating 


and elect: furnace 


De mpsey 


Furnaces, Heat Treating 
furnaces 
purpose heat tr 


tool re 


t. Coole 


om a 


na 


Furnaces, Rotary Hearth 
Living 
Btu 


forging 


drawings, dimensio 
required for draw 
Gaus Machinery 


n 
ne al 


industry Teel 


Gas Analysis 
on equi 


analysis. Burr 


catalog 
for gas 
Gear Hardening 
Folder on application of 
heating to high-production h 
Westinghouse 


induction 
rdening of 
Real 

1169. 


Folder 
Also lists 


1170.) Grainal Steel 


6-page article 
boron-additive 
prainal steels 


= 
L171. Graphite Electrodes 
Vest-pocket notebook 
pages of informatio 
electrode and other carbon 
Great Lakes Carbon Corp 


1172. Graphitie Tool Steels 
48-page booklet on heat 
properties and 46 
graphitic tool steel 
1173. Grinder 
Catalog on hydraulic 
accessories. K, O. Lee 
1174. Grinding Samples 


3ulletin on equipment for fine grinding 
of specimens with hand and 
ered grinders. Buehler Ltd 


L175. 


4-page booklet on use 


Gold Plating 
alts for 


equipment 


bright 
needed 


on gold plating 


Sel-Rea 


on ise of grainal a 
alloy and properti oft 
Vanadium Corp 


furnace 


containing 
on electri 


product 


treating data 
specific applications of 
Tin } en 


grinder and man) 


moto 


Hand Pyrometer 
for 


portable in 


strument 


to 


1500 


1176. 


4)-page 


metal 
right 
step 
thons 


formation 


hardtacing 
procedures 


can be 


F. 


wh 


measu 


General Electra 


Hard Surfacing 
Hard-Facing Manual tells what 


how 
lists 


Haynes 
1177. 
Pocket 


number 


1178. 


4 pare 


teste! 


tationary 


“ 


1179. 


sul 


Tit 


letin 
tester 


1180. 
20 


Rock well 


Literature « 
Detroit 


1182. 
24-page 


clement 


1183. 


Sulletin 


Julletin de 


furnace 


1185. 


page 


Re publi 


1186. 


“al 


sting 


hardface 


Stellite 


material 
industrial 


to 


eratures 


select 


by 


applica- 


Hardness Numbers 
Bi ine ll 


incorporating other tabular 


St 


table of 


eel City 


sting 


Hardness Tester 
Brinell 
por tu 


King 


bul 


u 


letir or 
ngz 26 It 
t And er 


Hardness Tester 


ET 
Newage 


439 on me 


Ww 


hardnes 


por table 


Hardness Tester 


box 


method 


»k 


on 
Clari 


In 


hardne 


ti 


ur 


Hardness Tester 


Br 


nell 


Machine 


te 
( 


International 


Heating Elements 


bul 


al 


H 


exter 


lude 
nad 
Gilot 


or 


1 electri 


ibula 


ive 
trical 


irl 


Heat Resisting 


ma 


on 


Ke 


higher 


properti 


nna 


Heat Treating 


rt 


cribe 


for heat tu 


basket 


ou 


Alk 


of 


ting 


Heat Treating 
Alloy 


H 
Stee 


eat Treatu 


l 


Heat Treating 


ve 
ch 


data 
tment etc. Su 


tres 


1187. 


Julletin 
bright « 


He 


hardening 


118s. 


12 


1189, 


ne 


he 


a 


pape 
team atmosphere 


24-pawe 


re 


chemical 


equipment 


1191. 


Bulletin 


furnaces 


1192. 
let 


except aluminum 


1193. 


Pocket-sized 
and 
current 


range 
on 


quired 


t-pocket 
art table 
on late 


nhe 


data 


Heat Treating 


) on sh 
art 


ike 


izing 


ta 


r-hearth 
carbonitrid 


Duty Eleectru 


Heat Treating 


bul 


letin on | 


Leed 


tr 


Heat Treating 
Aluminum 


Bulletin on furnaces f 


or 


ili 


! 


ting machine 


furnace 


iting 


& North 


aging 
treating and forging alumi 
Morrison Eng Cor} 


1190. 


Heat Treating Fixtures 


cati 


istant equipme 


proe 


Heat 


No 
Mal 


Press 


ilog on he 
nt for 

Stee 


essing 
ed 


120A 


on 


at and 


heat treating 


cli 


and 


pas 


sification 


Heavy Duty Cleaning 


or 


cleane 
Cowl 


for 


al 


Heliare Welding 


we 


(x 


folder 
for 


numbe 


ele 
ind 


ld variou 


POBER 


contain 
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of 
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med 


of 


Treating Furnaces 
fired 


| metal 


current 
with table 
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hard 
20-pa 
forging 
Tables. d 
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COMBINE PARTS INTO ONE DIE CASTING 


Many times, several parts can be combined into one die casting. You save not 
only on the cost of the parts but also assembly costs are eliminated. Precision’s 
ability to produce complicated die castings can help you. 


REDESIGN PARTS FOR MORE ECONOMICAL DIE CASTINGS 


Parts formerly produced by other methods can be designed for low-cost die 
casting. Even present die castings may be redesigned for more economical 


production. Precision has demonstrated outstanding ability in redesigning for 
lower cost. 


DIE CASTINGS OFFER LOW COST FINISHING PROPERTIES 


Die castings can be painted, oxidized, plated or self-finished by polishing. 
Precision has complete facilities for finishing die castings. Again you save by 
buying your die castings completely finished from one single source of supply. 


USE DIE CASTINGS FOR FUNCTIONAL AS WELL AS DECORATIVE USE 


More and more functional parts are now being die cast at great savings. 
Modern die castings alloys permit use of die castings where considerable 
strength is needed. Every day Precision is helping industry lower pro- 
duction costs by converting parts formerly produced by costlier methods 
with low-cost economical die castings. 


PRECISION CASTINGS CO., 


Affiliation Die Casting Co.. 
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SPECIALIZED WELDING GUNS 
FROM ONE PROGRESSIVE 
STANDARDIZED MODEL 


/ 
Both Progressive guns in the above illustration have the same 
chassis—the difference is in the interchangeable cylinders, 
jaw extensions, electrode adapters, and tips. 
Using Progressive’s original Standardized Chassis and inter- 
changeable parts, job-specialized portable welding guns can 
be made for a fraction of the cost of specially-designed guns. 
Progressive has more portable guns in use than all other manu- 
facturers combined. For information on any type of Special or 
ae ro. Standard Portable Gun—write to Progressive 
in care of Department G. 


IBROGRESSIVE 
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AL, PROGRESS; PAGE 25S 


» 
“4 @ Resists weld spatter bad 
| 
i 
: ‘ 
| 
4 
| OM! 


1194. High-Alloy Castings 
28-page “Ni-Cr Castings to Resist Heat 

& Corrosion”. Standard Alloy 

1195. High Speed Steels 
Catalog of grades, applications, heat 


treatment of high speed steels. Vanadiur 
Alloys Steel 


1196. High Strength Steel 
26-page booklet on properties 
applications of high tensile low 
steel. Jones & Laughlin 
1197. High-Temperature Belts 
24-page bulletin on 
belts. Wickwire Spencer 
119%. High-Tensile Steel 
Bulletin on nickel-copper steel of low- 
alloy. high-strength type Youngstown 
Sheet and Tube 
1199.) Hydrogen Atmosphere 


Bulletin on equipment for 
hydrogen with oxygen content 


uses 
alloy 


metal conveyor 


supplying 
less than 


one part per million and dew point to 
70 F Bal er & Co 

1200. Identifying Alloys 
Booklet of procedures for rapid iden- 

tification of more than 125 metals and 


alloys. International Nickel 

1201. 

Data on corrosion resistance, strength 
and workability of Ilium alloy. Ilium 
1202. Impregnating Castings 


8-page bulletin on impregnating porous 
castings. Properties of impregnant. Amer- 
ican Metaseal 


1203. Induction Heating 


Folder on electronic heaters in a selec- 
tion of frequencies. Scientific Electric 


1204. 


12-; age 
hardening 


Induction Heating 


bulletin 
brazing, 


5679 on induction 
annealing at 1000 


3000, and 10,000 cycles. General Electric 
1205. Induction Heating 
Data folder on megacycle tube-type 


brazing, harden- 
Electronics 


soldering 
Industrial 


machines for 
Sherman 


1206. Induction Heating 

Review of applications of 60-cycle in- 
duction heating. Induction Heating De- 
Prices 
1207. Induction Heating 


New 36-page catalog on high frequency 
induction heating. Lepel 


1208. Induction Heating 


Bulletin 1440 on sy 
trol of induction 


stem for safety con 
heating through use of 


components built into every unit. Lind- 

berg Engineering 

1209. Induction Heating 
Julletin on low-frequency (60-cycle) 

induction heating furnace for nonferrous 

metals. Magnethermic 

1210. Induction Heating 
60-page catalog tells of reduced cost 

and increased speed of production on 

hardening. brazing, annealing, forging or 

melting jobs. Ohio Crankshaft 


‘ 
1211. Industrial Furnaces 

Book 127 on planning expansion, re- 
modeling or modernization of plant Con- 
tinental Industrial Engineers 


1212. Inspection 
Folder on 


instrument for examination 


areas or difficult-to-see sur 
American Cystoscope 


of interior 
faces 


1213. Insulating Brick 


Bulletin on fire brick and sil-o-cel in 
sulating brick. Johns-Manville 


1214. 

10-page 
method 
method 


Investment Casting 
bulletin or precision casting 
advantages and problem of 
Howard Foundry 


- 
1215. Investment Castings 

Production techniques, design, accu 
racy, advantage of investment casting 


Arwood Precision Casting 


1216. Iron 99.84% Pure 
Data on composition and price of ele 

trolytic iron melting stock 99.84 pure 

Plastic Metals Div., National Radiator 


1217. Laboratory Equipment 
Booklet on mobile 
riety of equipment 

Scientific 


1218. Laboratory Equipment 


“Laboratory Spotlight” 
tory ovens, colorimeters 


Harshau 


laboratories and va 
available. Fisher 


catalogs labora 
balances, micro 
scopes 


1219. Laboratory Furnaces 


Data sheets on complete line of labora 
tory furnaces for metallurgical 
tions. Boder Scientific 


1220. 
New 
Stainless 

of new 


opera 


Low-Carbon Stainless 


bulletin, “Melting 
Steel’, shows advantages in use 
low-carbon chromium alloy for 
producing extra-low-carbon grades, Elec 
tro Metallurgical 


Low-Carbon 


Among a 


for a good many more. 


Tool Steel. 


2945 W 


o punch and ao slug—not an unusual punch 
but one with a history of accomplishment. 


Photo Courtesy of Wesker Bros 


ESTABLISHED 


HARRISON STREET * CHICAGO 12, ILL 
BRANCHES 


Tool Steel 


Salesman’s Souvenirs... . 


A good customer, during the hectic days of World 
War Il, had difficulty getting a 1°4" diameter hole in 
about 2000 pieces of hot rolled plate 1'/4"x 8"x 8” in a 
hurry. The finished product was a hook-eye to be 
welded atop buoys, on a Navy job. Burning and drilling 
were tried but were too slow. With great apprehension 
a punch and die were made, using Ziv's PLANCHER 
Tool Steel. The 2000 holes were promptly punched, cold, 
without a hitch, and both punch and die were good 


While you may not be punching 1'4" thick hot rolled 
plate, you may have other jobs calling for a tough, 
resifient tool steel, built to be tough, real tough, then 
it is wise to use Ziv's PLANCHER Silicon Manganese 


fron Ce 


St. Louis, Wo 
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1221. Lubricant 


8-page folder describes use of molybde- 
num disulfide lubricant in cold forming 
cold heading and other applications. Case 
histories. The Alpha Corp 


1222. Lubricant 


New literature on anti-seize molybde- 
num disulfide lubricant. Bel-Ray 


1223. Lubricants 


4-page booklet on colloidal graphite 
molybdenum disulfide, vermiculite and 
zine oxide dispersions for industry. Ache- 
son Colloids 


1224. Machining Costs 


12-page “Relation of Machining Time 
to Material Cost’. Comparative machin- 


ability costs ton for eleven steels 
La Salle Stee 


1225. Magnesium 


Dimensions, analyses, property data of 
magnesium plate and sheet. Brooks & 
Perkins 


1226. Magnesium 


4-page pamphlet on characteristics and 
properties of various magnesium alloys 
Howard Foundry 


1227. Magnesium 


42-page booklet on wrought forms of 
magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 


1228. Magnesium Welding 
Reprint describes an investigation to 

evaluate inert-gas-shielded metal-are 
welding of magnesium. Air Reduction 


1229. Martempering 

Article gives case histories on martem- 
pering of aircraft gears. Ajax Electric 
1230. Meehanite Gears 


Characteristics of Meehanite which 
make it good gear material, design of 
gears, applications. Meehanite Metal Corp 


1231. Melting 

24-page book on electric furnaces for 
steel mills and foundries. Table of types. 
sizes, ratings. American Bridge 


1232. Melting Aluminum 


Folder A-5 describes automatic melting 
and pouring unit for production of alu 
minum die castings. Ajax Eng’g 


1233. Metal Analysis 

Brochure on Quantometer, which fur 
nishes pen-and-ink records of quantita- 
tive spectrochemical analyses with extra 
copies. Applied Research Labs 


1234. Metal Cutting 


64-page catalog No, 29 gives prices and 

describes complete line of rotary files, 
burrs, metalworking saws and other 
products. Martindale Electric 


1235. Metal Hose 


48-page Catalog 200 has section on en- 
gineering data, including friction losses 
versus flow rates; also burst pressures and 
working pressures. Titeflex 


1236. Metallograph 

Bulletin on camera microscope and 
metallograph. United Scientific 

1237. Metallograph 

20-page book on desk-type metallo- 
graph. American Optical 

1238. Metallograph 


Metailograph, described in catalog 
E-240, furnishes four different accurate 
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images of same sample for complete iden- 
tification with bright field, dark field or 
polarized light. Bausch & Lomb 


1239. Micrographic Supplies 
6-page bulletin on a universal camera 
microscope giving plate magnifications 
from 4 to 3000 Full details on optics 
and accessories included. Opplem Co 


1240. Microhardness Tester 


Bulletin DH-114 on Tukon hardness 
testers in research and industrial testing 
Wilson Mechanical Instrument 


1241. Microhardness Tester 


Bulletin describes the Kentron micro- 
hardness tester. Kent Cliff Laboratories 


1242. Modulus Determination 


Data sheet on equipment for determi- 
nation of modulus of elasticity by sonic 
method that measures resonance fre- 
quency of masses weighing up to 1500 
lb. Electro Products Laboratories 


1243. Moly-Sulphide 
Lubricant 


40-page booklet on  Moly-sulphide 
lubricant gives case histories for 154 
different uses. Climax Molybdenum 


1244. Nitriding Furnace 
Bulletin 646R on carburizing and nitrid- 


ing furnace giving atmosphere circulation 
to 1850 F. Hevi Duty 


1245. Nitrogen Atmosphere 


Bulletin on generator for producing 
pure nitrogen with a controllable hydro- 
gen content. Baker & Co 


1246. Nondestructive Testing 


Data on equipment for inspection and 
sorting. Magnetic Analysis 


1247. Nondestructive Testing 
Series of bulletins gives data on both 


ultrasonic and magnetic testing instru- 
ments. Illustrated. J. W. Dice Co 


1248. Nonferrous Melting 


12-page bulletin on cight types of gas 
furnaces for melting nonferrous metals 
Bellevue Industrial Furnace 


1249. Nonferrous Metals 


“Metal of the Month” letters include 
market trends, statistics, helpful data 
Belmont Smelting & Refining 


1250. Oil Quenching 

8-page brochure tells in detail how car- 
bon steel often can replace alloy steel 
when additive is used in the quenching 
oil, Aldridge Industrial Oils 


1251. One-Minute \-Ray 
Reprints on Land-Polaroid method of 
X-ray film processing. Picker X-Ray 
1252. Ornamental Metal 


Folder shows designs of perforated 
metals and lists applications. Accurate 
Perforating Co 


1253. Peening 
Bulletin on use of cut wire shot for 
peening and cleaning. Park Chemical 


1254. Phase Contrast 


16-page Bulletin D-104 on theory, appli- 
cations and equipment for phase contrast 
microscopy. Bausch & Lomb 


1255. Pickling Baskets 
Data on baskets for degreasing, pick- 
ling, anodizing and plating. Jelliff 


1256. Pickling Baskets 


12-page bulletin on mechanical picklers 
crates, baskets, chain and accessories 
Youngstown Welding & Eng'g 


257. Pickling Inhibitor 

4-page folder on pickling inhibitor 
Functions and advantages. Houghton 
1258. Pipe and Tubing 

New 68-page book is a practical treatise 
on pipe and tube making, answering 
many pertinent questions on tube mill 
operations and production. Yoder Co 
1259. Plating 

8-page booklet on plating rack designed 
to make spline section or body of rack a 
permanent tool. National Rack 
1260. Plating 

Set of bulletins on filtration equipment 
for plating solutions. Sparkler 
1261. Plating Anodes 


8-page catalog on sizes, shapes. com- 
positions of copper, lead, zinc, tin, cad- 
mium anodes. Federated Metals 


1262. Plating Rectifiers 
Bulletin ER-105 on rectifiers designed 

for metal finishing. Hanson-Van Winkle- 

Munning 

1263. Plating Solutions 
Bulletin 12 on electric heating of pick- 

ling and plating solutions. Pyrosil 
1264. Polishing Machines 


6-page bulletin on vertical horizontal 
machines for buffing and polishing. Cen- 
tral Machine Works 


1265. Polishing Materials 


20-page booklet includes samples of 
emery, aluminum oxide and silicon car 
bide papers and 12 polishing cloths 


Buehler Ltd 


1266. Portable Hardness 


lester 
20-page bulletin on use of portable 
hardness testers and accessories. Ames 


Precision Machine 


1267. Potentiometer 


Bulletin 1210 on direct-reading portable 
potentiometer. Minneapolis-Honeywell 


1268. Powder Metallurgy 


32-page handbook gives 24 case histories 
of parts designed o1 redesigned for pow- 
der metal production. Cost comparisons: 
definitions of terms and list of standards 
New Jersey Zinc 


1269. Powdered Metals 


Bulletin 3101 on compacting press for 
powdered metals, ceramics and plastics 


Baldwin-Lima-Hamilton 


1270. Precision Casting 
Booklet on ferrous and nonferrous cast- 


ings made by the lost-wax process 
Cadmet 


1271. Precision Casting 
Bulletin on mechanically-operated in- 

duction furnace for precision casting 

Ajax Electrothermic 

1272. Precision Casting 
44-page Catalog 53 covers every stage 

of the investment casting process. Alex- 

ender Saunders 


1273. Precision Forgings 
Data folder on small metal parts forged 


to within a few thousandths. Utica Drop 
Forge 


we 


1274. Pressure, Vacuum Gages MATERIAL @ e 
Le TIME © 


32-page Catalog 7001 on gages for 


vacuums to 10 mm. Hg and pressures 
STRENGTH OF ANY METAL 


to 150,000 psi. Minneapolis-Honeywell 
WITHOUT DESTRUCTION 
SONOMETER 


Now, stop costly “sample” testing! Easily 
measure torsional and flexural characteris- 


1275. Production Heating 
Bulletin 511 on gas heating equipment 
for brazing and annealing. Gas Appliance 
Service 


Re 


1276. Proportioner 


Bulletin 630 proportioner, a relay-con- 
trolled, air-operated atmospheric regula- 
tor to proportion large quantities of low- 
pressure gas and air for combustion 
North American Mfg 


LABO 


1277. Protecting Aluminum 


Folder on Alodine for protection of 
painted or unpainted aluminum. Amer- 
ican Chemical Paint 


1278. Pyrometer Supplies 
Buyers’ Guide for pyrometer supplies, 
No. 100-5. Minneapolis-Honeywell 


tics of most solid masses. Accurately test 
masses weighing up to 1500 pounds. Port 
able Pickup and Driver can be used at a 
1279. Pyrometers 


New 24-page thermocouple and 
sory bulletin. West Instrument 


1280. Quenching 

Article in “Heat Treat Review” com- 
pares hot oil and molten salt quenching 
Surface Combustion Corp 

» nehi 

1281. Quenching 


Data sheet on mixer for agitation of 
quenching liquids. Chemineer 


1282. Quenching e ELECTRO PRODUCTS LABORATORIES a 


Bulletin 120 on use of heat exchangers 4501-MPs Rovenswood Ave., Chicago 40, til 
to provide heat control in quenching 


bath. Niagara Blower $4 v Canada: Atlas Radio Corp., Ltd., Toronto, Ont o* 
1283. Quenching E MATER 1AL © TIME @ LAB 


“Handbook on Quenching” gives com 


distance from the cabinet for testing heavy 
or bulky objects 

Used by industry, technical schools, utili 
ties and government for testing metals, and 
other solid materials such as carbon, ma 
sonry, plastics, concrete, compressed woods 


EPL Field Engineers In All Principal Cities 


Write for Bulletin ES951 
for Details and Applications! 


gAVE MATERIAL TIME @ 


plete information. E. F. Houghton 
1284. Radiation Detector 
Folder on radiation detector, full-scale 
range 250 mr. which operates without — 


batteries. Consolidated Eng'g 


1285. Rare Earths 
Progress Report Number 1, “Rare - 
Earths in Melting Molybdenum Corp 


1286. Refractory Mixes 
16-page bulletin 315 on properties and for accurately measuring ait ammonia 


applications of sillimanite super-refrac- dissociated ammonia. . butane . . city gas 
tory ramming mixes and furnace patches 


endothermic cracked exothermic cracked 
Chas. Taylor Sons 


hydrogen natural gas nitrogen 
1287. Resistance Testing propane 

Bulletin 100 on production tester for 
measuring electrical resistance. Rubicon 


P > mes adv san flo 
1288. Resistance V elding Here the most important a lvanece in f . 
nt f meter design and construction in the last 20 
age Calaiog on equipmen or re- ' 
sistance welding includes reference tables years the new WALKER FLO-METER 
and property and application charts It 


\ s easier to see flow changes. Its easier to 
+ mpco 


read has 6” seale. Its easier to clean 
1289. Rhodium Plating complete hand disassembly takes only second 


Rhodium plating as replacement fo Its easter to mount new design permit 
usual plating metals. Baker & Co panel mounting simpler pyping It boas 
in control valves 

1290. Rivet oe iting And you like the auhee -treamlined 

Operating instruction manual includes appearance Fae additional 
detailed information on the operation of t bullet >] 
automatic rivet-setting machines. Milford quest #. 

Rivet & Machine Co 


information re 


1291. Roll Formed Shapes 
24-page Bulletin 1053 on designing 


forming and producing shapes from fer- ENGINEERING COMPANY 
rous and nonferrous metals. Roll Formed ed 


Products Co 103 kK. Michigan St.. Milwaukee, Wis 


(Continued on p. 32-A) 
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eoejust who is Mr. Tubes ? 


Mr. Tubes—the friendly little character in B&W advertisements— 

is your nearby B&W Tube Representative—and a great deal more. 
B&W advertises Mr. Tubes to remind you that B&W customer relations 
are built on service—that B&W wants to sell you exactly the right tubing 
to meet your specific job requirements. Ask any leading 

metallurgist or fabricator what finish and mill condition means in 
dollars and cents, and you'll understand why your well-informed 

B&W Regional Representative—our Mr. Tubes—is a good man to know. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Po.—Seamiess Tubing; Welded Stainless Stee! Tubing 
Alliance, Ohio—Welded Carbon Steel Tubing 


TA.1740 (1) 


METAL PROGRESS; PAGE 32 


4 
; 

Nn 

E}- 
7 n 
7) 


BARBER Wheelco 
Instruments 


FOUR reasons why Capacilog 
is industry’s best instrument buy! 


If you consider the number of hours spent daily to check, 
lubricate and service controlling and recording instruments. 
you can appree lite the iveable yearly saving on maintenance 


alone made possible | ke iloy im 
plified design with plu in sub-assemble is lo service 

With only one moving. wearing part, maintenance is greatly 
minimized. Add to this the versatile control syste 
racy of on-ofl proportioning intiipating control therme- 
couple break protection and Wheeleo's nation-wide instru. 


ment serviee. and you have the reasons why the Capacilog 
gives vou the best buy in trip chart recorders, Write for de 
seriptive Bulletin, €2-2. 


i WHEELCO INSTRUMENTS DIVISION, DEPT. J, 1518 ROCK STREET, 
| BARBER-COLMAN COMPANY, ROCKFORD, ILLINOIS 


BARBER-COLMAN COMPANY, ROCKFORD, ILLINOIS 


Industrial Instruments © Automatic Controls « Air Distribut Prod © Aircraft Contr 


OVERd rs and Operators * Molded Products ¢ Metal Cutting T s* Machine Tools Textile VV 
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|. Versatile eperation—Up tofourrolier- No. 2. Accurate, sensitive contre! 
type switches give you o wide choice of inte. action is instantaneous becouse there's no 
are quickly and easily made inthe field, With built-in Capaciline accuracy is within: 
a plus oF minus 5% of set temperature. 
|L- 
ts 
No. 3. Low operating end maintenance No. 4. Sefety against component failure 
costs—Plug-in sub-assemblies simplify ond Thermocouple circuit breaker 
speed adjustments. No standord cells, bot- off fuel ond sounds alarm in event 
tery, or slidewire to maintain, wire or thermocouple breaks. 
| 
1, 


(Continued from p. 31) 


Mills 
flat 


1292. Rolling 
Folder on 
Stanat Mfg 
129%. 

12-page 
preventive 
1294. Rustproofing 


Folder on acid proof coatings 


3x5 in and wire 
Rust Preventives 


bulletin on 


plant maintenance 
gineering 


1295. 
Data 
pound 
steel 


Rust proofing 
lightly 


rustprooting 


heet on 
NR-31 for 
Enthone 


process, a method of 
ity in chloride-base alt 
Chemical Co 


bath 


water-soluble 
Production Specialties 


for 
finishing and chemical and metallurgical 
Electro Chemical En 


alkaline 


iron and 


maintaining neutral 


1305. Shot and Grit 
Handy calculator has size data for SAE 


mill grades of shot and grit Pangborn 
1306. Shot Peening 


Selection and use of shot and grit for 
peening. Cleveland Metal Abrasive 
1307. Shothlasting 
l6-page “Primer on the Use of Shot 
metal and Grit Problems of blast cleaning 


Hich man Williams 


operation 


1308. Silicon Bronze 


Article on silicon bronze from “Lavin 
got Technical Journal”. Lavin 


1309. Silver Brazing 


Series of eight technical bulletins on 
- ilver brazing Joint trength design 
1296. Salt Bath Furn: stress analysi heat treatment, fluxe 
Data on salt bath furnaces for batch Handy & Harman 
and conveyorized work. Upton 
1310. Solder 
1297. Salt Baths Data on cored older which may be 
Technical bulletin describes Neutra-Ga used on stainless steel and nickel alloy 


Alpha Metal 


Soldering Aluminum 
folder on 


129%. Salt’ Baths 6-pas use of noncorrosiv« 
flux for oldering aluminum. Data or 
28-page book deals with heat treatment joint strength and ductility. Insulation 
carburizing bath maintenance sufety and Wires, Inc 
precaution American Cyanamid 
ou 1312. Sonie Thickness Tester 
1299, Salt Baths 
noi Measurement of wall thickne fron 
i5-page manual on salt baths for case one side by sonic method. Branson 
hardening and heat treating. DuPont 
313. Spark Testing 
1300.) Salt Baths ting 
20-page spark test guide feature ark 
Bulletin H-1 on neutral salt baths and 
diagrams of 13 tandard tool and dis 
then operation, Park Chemical teel Carpenter Steel 
301. Saws ‘ 
: 1314. Specifications Index 
Catalog C-53 describes 35 model of <a i lists lov 
metal-cutting saws. Armstrong-Blum “8-page cross index lists copper alloy 
specifications of nine different Govern- 


1302. 


cations on screw. thread 


for cutting metal up to 1.25 in 
Cleveland Crane & Engineering 


1304. 


Data on magnetic device for 
separation of stacked steel sheet 


Mig. 


Sheet Separation 


Screw Thread Inse 


16-page book of design data and specifi- 


bushings of 


l6-page catalog on pivoted-blade 


ment American Brass 


1315. 


agencies 
rts 


Spectograph 


helically coiled wire, for aluminum, mag 16-page catalog G2-53 describes grating 

nesium, iron, steel. Heli-Coil Corp spectrographs for precision analysis 
Jarrell-Ash 

1303. Shearing 


1316.) Spray Painting 


16-page bulletin on electrostatic proce 


shear 


thick 


for spray painting. Seven case historic 
Ransburg Electro-Coating 
Stee 
1317. Spring Steels 
Basco Spring steel catalog offers 785 sizes of 


hardened and tempered spring steels, and 


BUSINESS 


Sta 


REPLY 


Mailed In 


CARD 


No Postage p Necessary If the United States 


4c POSTAGE WILL BE PAID BY— 
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133 cold-rolled and bright 
in stock. Sandrik Steel 


anne aled 


1318. Sprin 

Data on compression. torsion, flat 
tension, and special springs. Erans 
1319. Stainless Bars 
28-page technical book on stainle 
bar: include processing inform: 
about cutting, welding. forgu upset 
machining. and heat treating. Allegl 
Ludlum 
1320.) Stainless Castings 
8-page bulletin give recommend; 
charts for tvpe of stainlk to use in 
ou corrosive olut ince 1 
conditions Waukesl Foundry 
1321. 

20)- page 

cTew nu 

heet metal crew 1 crew pipe 
ting and specialtie St Starnle S 
1322. Stainless Steel 

16-pa Type 430 Stainle A 
tects & Designe Washington Steel 
1323. Stainless Steel 

Bulletin gives example of five typ 
tainle feel casting S 
1324. Stainless Steel 

Data sheet on wrought alloy type 
Ni—15 Cr. Mechanical prope 
of bars to 1800 F: design stresses to 
F. Rolled Alloy 
1325. Stainless Steel 

32-page book on corrosion re tan 
stainless steels. 18 tables on tests in 
neutral and alkaline solutions. Inte 


tional Nickel 


1326. Stainless Steel 


Slide chart. Set top at a certain f 
cating operation, bottom shows ratir 
each standard grade On reverse 
heat treating and corrosion data 
given. Carpenter Steel 
1327. Stainless Tubing 

6-page reprint “Tips on Stainles: 
Aircraft Hydrauli« Design and fal 
tion. Superior Tube 

1328. Stainless Tubing 

8-page bulletin on corrosion-resi 


tubing and fabricated piping. Youngs 


Welding & Engineering 


FIRST | 
PERMIT | 


(See. 34.9 P 
Cleveland 


oY. 
i: 
= Jt 


annealed sizes 


rea 
n stainle 
informatior 
upsettir 
n Allegheny 
stings 
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t i nv 
vile 
Iry 
stenings 
nie steel « 
ct crew 
cre pe fi 
Sty Scere 
vel 
rile for Are 
ton Steel 
eel 
tive t 
eel 
t alloy type 3 
nical properti« 
tresses to 2100 
eel 
ion resistance { 
n tests ll wid 
lutior Interne 
eel 
a certain fabri- 
hows rating of 
Jn reverse ae 
m data 
bi 
ubing 
on Stainless for 
sign and fabrica 
ubing 
orrosion-resistant 
ping Youngsto on 


FIRST CLASS 
PERMIT No. 1595 


(See. 34.9 PL. &R) 
Cleveland, Ohio 


A) Carburizing furnace Oo Second hardening furnace 
First hardening furnace F Quench tank and elevator 
'C) Quench tank and elevator © Wash and dry 
© Wash and dry © Draw furnace 


Holcroft devised an unusual furnace layout for a manu- 
facturer who had the problem of heat treating a con- 
tinuous flow of small parts... but with different 
treating cycles. 


Four furnaces were placed in line. All production was 
carburized in the first. Part of the work, then, pro- 
ceeded through the next three furnaces for refining, 
hardening and drawing. Another portion by-passes the 
refining operation and is hardened and drawn. The 
rest of the production is hardened in the second fur- 
nace, drawn at high temperatures in the third, and by- 
passes the fourth. 


This is typical of the economies Holcroft produces for 
its clients. It's how one manufacturer found that Ilol- 
croft furnaces—individually designed for the specific 
job—will produce large volume heat treating at a low- 
cost-per-heat-treated-piece. Holcroft & Company, 6545 
Epworth, Detroit 10, Michigan. 


Heat Treat Furnace Layout 


b .3rd of a Series 


PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 
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sion, flat, ex- 
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a company 


1329. 
32-page 
carburizing 
Many 
1330. 


let 


une 


on 


Ohio Seamless 


1331. 
Article 
wages 
Hamilton 


12-page 


on 


of 


1333. 
Folder 
peed steel for 
vreater than 
teel. Heat 
ings and uses 


1334. 


couple-type 
and 
exact 


indicating 
locations 


1335. 


Catalog 


of 


othe: 


1336. 


Data 
for 


sheet 

processing 

1337. 
Bulletin 


pyrometer 


1338. 


50H 


1339. 


perature 
relative 


range 


80.000 ft 


1340. 


32-page 


heat 
illustrated 


with 
treatments 
Firth Sterling 


accessorie 


and 


humidity 
altitude simulation from atmospheri 


Bowser 


catalog 


seamless 
ing and facilitie 
Tube 


for 


fatigue 
in Testing Topics 


on 


steel Plate 
catalog 1243 on 
treating 


W 


and 


teel plate for 


and 


J 


steel Tubing 


welded 


welding 


Holliday 


tub 


pecial tube forn 


Strain Gages 


of SR-4 
Baldwin-Lima 


life 


subzero 


on molybdenum 


urface 


Illinows 


deseribes 
controller 


1; se 


Pesting 
Bulletin on test 


from 
from 


on 


pyrometer 
data on thermocouples 


bulletin 
equipment 


Tempering 
Reprint of article on controlled atmos 
phere tempering 


for 
temperatures 
Testing 


Subzero Treatment 
bulletin 


treatment 


high 
protective 


tool steel and increase in tool life re- 
ulting. Sub-Zero Products 


to 25° 
speed 


cout 


Surface Temperatures 
Pyrocon bulletin on hand-held thermo 
instrument 


strain 


Super High Speed Steel 
cobalt high 
use at speeds 20 
ordinary 


measuring 


supplies 


S 


protection 
Arl lay 


ut 


Labs 


Temperature Control 


tube 


Richards 


Temperature Control 


controller 
Foxboro 


Temperature Control 


thermocouple 
The Elec trv 


ts to combine 


100° OF 


185 
20 


to 
to 


95° 


Testing Machines 


hydraulic 


te 


tem 


ting 


October, 1953 


to 


machine 10 models described; also ac- 

cessories. Riehle 

1341. Textured Stainless 
Folder on stainless to conserve alloy: 

and reduce weight. Rigidized Metals 


1542. 


42-page 


Thermocouple Data 


3Zulletin TC-9 on thermocou 


ples, radiation detectors, resistance bulbs 
accessories. Wheelco 
1343. ‘Tin 

Monthly newsletter. “Tin News’. give 
information about prices, supply, demand 
Malayan Tin Bureau 
1344. ‘Titanium 

30-page data book on properties of com- 
mercially pure and alloy titanium, melt- 


ing, forging and rolling. Republic 


1345. Tool Heat Treating 
Information on “Sure-Wear process 


for heat treating high-speed cutting tools 
LR Heat Treating Co 


1346. Tool Steel 

Catalog of “Pure-Ore tool and die 
teel. Kloster 
1347. ‘Tool Steel 

Folder on high carbon, high vanadium 


tungsten base 


1348. 


high speed steel. Latrobe 


Tool Steel Failures 


124 pare book “Tool Steel Trouble 
Shooter analyzes 107 tool failures and 
assigns causes as among tool design 
faults, tool steel faults, improper heat 
treatment, mechanical and operational 
factor Bethlehem Steel 
13419. ‘Tool Steel Selector 

Selector is handy chart featuring gen 
eral and heat treating data on non-de 


forming, water hardening, shock-resist 


ant, hot work, high speed tool and hollow 
die steels. A. Milne & Co. 
1350. Tubing Failures 


{6-page book on tube life 
ure high-temperature 
ults of a great 
of failure 


1351. Tumbling Barrels 


10-page catalog B-8 gives specification 
applications of six types of tumbling bar 
rels. Globe Stamping Du 


in high-pre 
applications Re 
of investigations 


& Wilcoa 


number 
Babe on } 


966 «69996 «1056 
967 +1027 1057 
968 4998 #1028 1058 
969 «#9999 1029 1059 
970 1000 1030 1060 
971 1001 1031 1061 
972 1002 1032 1062 
973 1003 1033 1063 
974 1004 1034 1064 
975 1005 1035 1065 
976 1006 1036 1066 
977 «1007 1037 1067 
978 1008 1038 1068 
979 1009 1039 1069 
980 1010 1040 1070 
981 104) 107! 
982 1012 1042 1072 
983 #1013 1043 1073 
984 #1014 1044 1074 
985 1015 1045 1075 
986 1016 1046 1076 
987 #1017 +1047 1077 
988 #1018 1048 1078 
989 «1019 +1049 «1079 
990 1020 1050 1080 
991 1021 105! 108) 
992 1022 1052 1082 
993 1023 1053 1083 
994 1024 1054 1084 
995 1025 1055 1085 


18 
mig 
1120 

1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
113! 

1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 

1142 
1143 
1144 
1145 


1146 
1147 
1148 
1149 
1150 
11S! 
1152 
1153 


1176 
1177 
1178 
1179 
1180 
1181 
1182 
1183 
1184 
1185 
1186 
1187 
1188 
1189 
1190 
1192 
1193 


1205 


1206 
1207 
1208 
1209 
1210 
1201 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 


1235 


1236 
1237 
1238 
1239 
1240 
1241 

1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 
1251 

1252 
1253 
1254 
1255 
1256 
1257 
1258 
1289 
1260 
1261 

1262 
1263 
1264 
1265 


1266 1296 1326 1356 

1267 1297 1327 1357 7301 Euclid Avenue 
1268 1298 1328 1358 

1269 1299 1329 1359 

1270 1300 1330 1360 

1271 1308 1331) «1361 

1272 1302 1332 1362 

1273 1303 1333 1363 

1274 1304 1334 1364 N 

1275 1305 1335 ame 
1276 1306 1336 

1277 1307 1337 

1278 1308 1338 Tit! 

1279 1309-1339 itle 
1280 1310 1340 

1281 1341 

1282 1312 1342 

1283 1313 1343 Company 
1284 1314 1344 

1285 1315 1345 

1286 1316 1346 

1287 1317 1347 Address 
1288 1318 1348 

1289 #1319 1349 

1290 1320 1350 ; 

129) «1321 «135! City and State 
1292 1322. 1352 

1293 1323 1353 

1294 1324 1354 

1295 1325 1355 


Postcard must be mailed prior to Jan. |, 
should write direct to manufacturers. 


1352. Tungsten Electrodes 
Wall chart gives data for inert-gas 


welding of aluminum, magnesiun tain- 
le tee] with pure and thoriated tung- 
ten electrodes. Sylvania 


1355. 


Ultrasonic Inspection 


Set of applicatie n sheets, each ae crib- 
ing a specific use for ultrasonic inspec- 
tion. Sperry Products 
1354. Vaeuum Finishing 

Use of vacuum metallizing in manu 
facture of plastic and metal parts. Na 
tional Research Corp 


1355. 
Sulletin 
vacuum 
1356. Vacuum Pumps 
24-page Bulletin V51 on high-vacuum 
pumps and accessories. Kinney Mfg 
1357. Welding Electrodes 


Application chart for stainless alloy and 
nonferrous electrodes. Weldwire 


1358. 
Catalog 
welding 


Vacuum Metallizing 


on equipment for industrial 
metallizing Optical Film Eng qg 


Welding Equipment 
Cadwell process and 
Erico Products 


on 
accessories 


arc- 


1359. Welding Rods 

6-page bulletin on bronze welding rods 
Table gives ASTM, AWS and Govern- 
ment specifications. Titan Metal 


1360. Welding Steel 
Booklet on “ABC's of Welding High 
Tensile Steel Arcos 


1361. Wire Baskets 


84-page book on fabricated basket for 


dipping and heat treating. Cambridge 
Wire Cloth 
1362. Wire Straightening 
Bulletin 52-C describes precision ma- 
chine for straightening small wire with 
extreme accuracy. Applies to round wire 
0.007 to 0.125 in. diameter of ferrous or 
nonferrous metal. Medart Co 
1363. \-Ray Diffraction 
Analytical applications of X-ray dif- 
fraction using direct measurement tech- 
niques. X-Ray Dept., G E 
1364. \-Ray Supplies 
50-page catalog of industrial X-ray 
ipt he and accessories Westinghouse 
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1086 
1087 
1088 
1089 
1090 
1091 . 
1092 
1093 
1094 154 
1095 1155 
1096 1156 
1097 1157 
1098 1158 
1099 1159 
1100 1160 
1102 1162 
1103 1163 
a 1104 1164 1194 1224 
1105 1165 1195 1225 
1106 1166 1196 1226 
1107 1167 1197 1227 
1108 1168 1198 1228 
1109 1169 1199 1229 
1110 1170 1200 1230 
1112 1172 1202 1232 
1173 1203 1233 
i114 1174 1204 1234 
1115 


TOLEDO, OHIO: 


we are expanding our 
facilities to bring you... 


more 


In order to improve our service to tool steel users, we have 
expanded our warehousing facilities since October, 1950, by 
erecting a new warehouse at Los Angeles to serve the West 
Coast... moving from downtown Chicago to a new, larger ware- 
house in suburban Melrose Park, Illinois... replacing our 


Detroit warehouse with improved location and facilities at 

Centerline, Michigan . . . adding to warehouse at Hartford to nearly 

double its capacity...enlarging warehouse shipping 
facilities at Latrobe. 


and now—we are moving our New York district sales office to a new 
office and warehouse at Hillside, New Jersey. Just south of 
Newark, this location is ideally suited to serve our many customers 
in northern New Jersey, greater New York and the Hudson 
River valley. 


A growing fleet of Company-operated trucks 
brings plants east of the Mississippi River 
within a one or two day delivery cycle 
from our warehouses or our 
manufac furing facilities at 
Latrobe, Pennsylvania. 


LATROBE STEEL COMPANY 


LATROBE, PENNSYLVANIA 
SOLE PRODUCERS OF “DESEGATIZED” STEELS 


- BRANCH OFFICES AND WAREHOUSES - ——_———~ 
BOSTON BUFFALO CHICAGO CLEVELAND DAYTON DETROIT HARTFORD HILLSIDE, N. J. 
LOS ANGELES MILWAUKEE PHILADELPHIA PITTSBURGH ST LOUIS TOLEDO 

——— EUROPEAN OFFICES IN — 

GENEVA PARIS BRUSSELS ROTTERDAM MILAN 


DAYTON, OHIO 
SOS ANGELES, Ca 
. A 
CENTER LINE MICH. 
- 
ARTFORD, CONN. 
als PA. (Mill ) 
a 
HILLSIDE, N. J. 
eee 
Sole Producers of Desegatized Sigel 
re 


is setting records for 
lining life in high-frequency 


INDIANA 
Using Taylor Zircon grog-type ramming mix, an 
operator of two, 300-lb. Ajax-Northrup furnaces con- 
sistently obtains 100 heats melting nickel-chrome 
alloy or stainless steel. Magnesia linings averaged 
20-25 heats. 


SOUTH CAROLINA 
Foundry superintendent writes his Taylor Zircon 
lining cost 0.0005 cents per pound alter tapping 100th 
heat—116,650 Ibs. total—of cast iron from 1000-Ib. 
Ajax-Northrup furnace. Anticipates getting 200,000 
Ibs. total melt before relining. Formerly averaged 
35-50 heats. 


Steel company obtained 324 heats from Taylor Zircon 
lining in 700-Ib. Ajax-Northrup furnace melting stain- 
less and a wide variety of alloy steels. A new record 
for this foundry! 


Exclusive Agents in Canada: \ wakes 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. Giecon} 
Hamilton and Montreal te 


These performance reports are being duplicated 
by many foundries across the nation. Linings of 
Taylor Zircon Ramming Mix are outperforming 
linings rammed of magnesia, magnesia-alumina 
spinel and/or sillimanite or mullite in Ajax- 
Northrup, Allis-Chalmers and other types of 
high-frequency induction furnaces melting 
nickel, stainless steel and similar high nickel- 
chrome alloys. CAUTION —Taylor Zircon 
linings are not recommended when a large 
percent of dirty scrap or appreciable amounts 
of iron oxide are present in the melt. 


Write us for recommendations on your melting 
requirements. 


CHAS. TAYLOR SONS . 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 


REFRACTORIES SINCE 1864 © CINCINNATI * OHIO « U.S.A. 
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INDICATES*RECORDS 
AND CONTROLS 


Automatically 


PATENTS PENDING 


See THIS NEW UNIT 
AT NATIONAL METAL SHOW 
AUTOMATIC CLEVELAND OCT. 19-23 


sen 


HEAT TREATING UNITS 


NDUSTRIES tNC., 723 South Main Street, Rockford, ttlinols 
Universal Units te CARBONITRIDE+CaR 


: 
a 
: 
pA 
¢ ‘ 
ig 
— 
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Bronze bearing metals with their high percentage of lead have the 
plasticity necessary to permit compensation for a minute variation in 


fit or alignment of the bearing. 


Tin in bearing bronzes insures strength and wear resistance, which 
coupled with the plasticity imparted by lead, makes bronze the 
satisfactory and dependable material for bearings, bushings and 
related applications in the automotive industry. 


FREE ' Write for your copy of the 8-poge Lavingot Technical Journal — Vol. 9, No. 2 — 
containing an article discussing Why Castings Are Lost 


Specify—LAVIN NONFERROUS INGOT—Quality 


LAVIN & SONS, 
Refiners of Brass, Bronze and Aluminum 
-« Producers of Zine Base Die Casting Alloys 


3426 S. KEDZIE AVENUE CHICAGO 23, ILLINOIS 


REPRESENTATIVES UN “PRINCIPAL ERTIES 
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HARD 
CHROME PLATED: 
PISTON RODS © 


Prevent Scratch-Dc 


SOLID STEEL HEADS, 
CAPS and MOUNTINGS 


Complete Mill 
1% to 20° bores 


er cylinder line includes 
draulic cylinders, 1% 
tion, 8 to 14” bores for 250 PSI; hi 
cylinders, 1% 


All mounting styles available 


AIR CYLINDERS 


WRITE FOR CYLINDER BULLETINS A-105 ond H-104 


, 200 PSI operation; low pres 
to 6" bores for 500 PSI opera 
gh pressure hydraulic 
to 12” bores, 2000-3000 PSI operation. 


Visit Our 
BOOTH NO. 1217 
at the October 
“METALS” SHOW 
. and see our 
“College of 
Cylinder 
Knowledge" 


MET J.1.C. PNEUMATIC 
STANDARDS years before 
their adoption in 1950. 

aie cylinders, SPACE-SAVING SQUARE 
DESIGN originated by Miller 
in 1945. 


sure hy- 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND © YOUNGSTOWN DAYTON e PITTSBURGH PHILADELPHIA 
BOSTON e HARTFORD « NEW YORK CITY e BUFFALO « ST. PAUL © GRAND 
RAPIDS e DETROIT « FLINT © FORT WAYNE e SOUTH BEND ec INDIANAPOLIS 
MILWAUKEE LOUISVILLE KANSAS CITY SEATTLE © LOS ANGELES eo 
SAN FRANCISCO e BALTIMORE « DENVER « ST. LOUIS « MOLINE e CHICAGO 
@ HOUSTON e TORONTO, CANADA ond OTHER AREAS 


MILLER MOTOR COMPANY 


| 
jm2041 N. HAWTHORNE AVE., MELROSE PARK, ILL. 


a } 
- 
| ae, - 
=. 
DIRT WIPER SEALS 
Protect Rods, Seals, Bushings 
‘ 
4 
| q 
a 
an | 
— 
4. 
\ 
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AIR & HYDRAULIC CYLINDERS + ‘BOOSTERS ACC 


PHOTOMICROGRAPH OF 


PHOTOMICROGRAPH OF 
FERROVAC 4340 


FERROVAC 4340 


for Alternating Stresses 


TESTS on vacuum-cast metals show improved fatigue and stress VACUUM-MELTED 


properties. The extraordinary cleanliness and freedom from gases of METALS AVAILABLE 


Ferrovac 4340 are illustrated in the photomicrographs above. FROM VMC: 


FERROVAC © §2100 


cations will find these improved characteristics of great importance in 


We believe manufacturers using 4340 in alternating stress appli- 


increasing product life. FERROVAC © 4406 


Commercial quantities of vacuum-melted metals are now being 
carbon stainless steel. 

produced in Vacuum Metals Corporation’s new expanded facilities. 

On order Vacuum Metals will supply test or commercial quantities vacuum-cast to Customer 

‘ specifications 

of vacuum-cast metals to customer specifications. 


VISIT US AT BOOTH 2007 
NATIONAL METAL EXPOSITION 


HIGH PURITY METALS VACUUM METALS CORPORATION 
Subsidiary of National Research Corporation 


GF (Gas Free) METALS 70 MEMORIAL DRIVE, CAMBRIDGE 42, MASSACHUSETTS 
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VISIT BOOTH 221, at the Metal Show 


In operation, the General Motors ALDIP pre 
cess for aluminizing steel products: also the 
new Schaaber Dilatometer for measuring the 
transformation of austenite in salt bath: 

PLUS a documented display of production parts 


from salt bath heat treating installations 


— 


Say Goodbye Guesswork 


ON HEAT TREATING RESULTS AND COSsTS! 


4 


Wher obout the quality of the finished work? Will it be scale-free, Devoid of 
decarb? Will the heat treatment prevent distortion and thereby reduce eliminate 


Without charge or obligation, costly grinding or finish machining operations? How much production the furnace 

the Ajox Metallurgical Service give per hour, and what floor space will be needed? What will th# power, labor, 

laboratory will treat specimen maintenance and other heat treating costs amount to? In short, y proposed new 

ports by any of the following furnace live up to the manufacturer's enthusiastic claims for it # 

processes You can be absolutely sure on all of these points before yogtuy an Ajax Electric 
ALUMINIZING Salt Bath Furnace for these reasons 


CARBURIZING 1—No Ajax salt bath furnace is ever sold until Aigh engineers —becked 
CYANIDE HARDENING with experience in over 4,000 installations —ar@@onvinced it will do the 
NEUTRAL HARDENING job to your entire satisfaction as well as to this 


ANNEALING OR HARDENING 2—Before buying, we strongly urge that gpu utilize the facilities of the 

STAINLESS STEEL full commercial scale Ajax oimcantllicanes Laboratory. Send or 

BRAZING bring batch lots of your materials for Sat treating under actual working 

HARDENING HIGH SPEED conditions. Let us prove beyond anyguestion of doubt what can be done, 
STEEL how it can be done, and under egectly what conditions 


AUSTEMPERING 3—Once your furnace is i Hed, an Ajax engineer will visit your 


MARTEMPERING plant to double check, togmstruct, and to make sure that on-the-job 


operation fully matches ur expectations 
PROCESS ANNEALING 


CYCLIC ANNEALING This policy has resulte P ihe most outstanding patronage ever accorded any heat 
treating furnace, bot he importance and number of users. A list of users is avail- 
SOLUTION HEAT 


TREATMENT 
DRAWING (Tempering) 


DESCALING, CLEANING AJAX ELECTRIC COMPANY, Inc. 


DESANDING 


able on request he igh percentage of customers who have re-ordered Ajox heat 
treating equipmag is unparalleled in the furnace industry 


y 


0 Frankford Ave. Philadelphia 23, Pa. 


ELECTRIC FURNACES 


OCTOBER 1953, PACE 
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radiographs 


METAL 


is all it takes to get finished, dry 


Subject: IGNITION CABLE ELBOW 

(Ignition cable elbows filled with 

insulating sealing compound.) 

Objective: To confirm winding spacing align- 
ment of center wire. 

Disclosed: Gas bubbles in elbows where 

compound failed to fill. 


Subject: ELECTRONIC TUBES 


Objective: To confirm alignment and spacing 


of elements. 


with Disclosed: All elements correctly oriented 


PICKER-POLAROID 
the “rightaway” radiograph 


Make the exposure and get the finished, dry radiograph 
a minute later... right where you are, in broad daylight, 
if need be. Because the Polaroid x-ray packet processes itself, 
you don’t need a darkroom, or tanks of solutions, or dryers, 
or even an illuminator to view it. All you need is your 
source of x-rays, a supply of packets, and the compact 
processor unit which automatically delivers the finished 
radiograph. 

Maybe there's a place for this quick x-ray inspection 
method somewhere in your operation. Ask your local Picker 


office to help you explore your problem, or write 


PICKER X-RAY CORPORATION 
25 SOUTH BROADWAY, WHITE PLAINS, N. Y. 
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NOTE: Reduction to 1/5 size, combined with 
image decay incident to the printing process, 
seriously degrades in these miniature reproduc- 
tions the fine detail of the 10” x 10” originals. 


Subject: CAST ALUMINUM GASOLINE 
FILTER 


Objective: To confirm correct placement of 
gasket after completion of as- 
sembly. 

Disclosed: (A) Correct assembly (B) Frac- 
tured gasket slipped out of place 


POLAROID’ 


(0) 
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Final exams for 


Forgings and Die Blocks 


From steel formula to finished product, Fink! dic 
blocks and forgings are carefully checked. Analyzed 
spectroscopically and chemically, tested with Rockwell 
and Brinnell, and thoroughly inspected by Ultrasonic 
and Magnatlux methods, Fink] forgings and die blocks 
are the finest available and at the lowest cost to you 

‘These tests are run under the keen metallurgical eve 
of ‘Ted and his crew of technicians, John, Clay, Osear, 
and Kenny, assuring you that your forgings and die 
blocks have passed the most critical modern tests by 
experts in their field. 

Since 1879, “Forgings by Finkl” and die blocks with 
“Impressions That Last™ have been products of the 
highest quality. When planning your die block or 
forging requirements, you are invited to call on Fink's 


experienced men and modern facilities 


. Spectroscopic test 

. Chemical test 
Hardness test 
Tensile test 

. Ultrasonic test 


WR — 


Mognaflux test 


MANUFACTURERS OF THE LARGEST FORGINGS IN THE MIDDLE WEST 


A. Finkl & Sons Co. 


2011 SOUTHPORT AVENUE + CHICAGO 14 
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PRECISION:-:: 


UPSETTING some old ideas 


as to the size of 


Any good forging handbook will tell you that 
unsupported steel can be upset only three 
diameters. But today’s new forging techniques 
at Utica have revised that. As example, 29” 
of this Inconel X 1/2” bar were upset into the 
bulb on the end. This bulb, after precise forg- 
ing and finishing, will become a very high speed 
turbine wheel with integral shaft. 


Utica electrical upsetting 
gives special advantages 


Today both old and tough “new” metals are 
being upset—on a production basis—in UTica’s 
battery of upsetting machines. Many special 
forging advantages result—and unique product 
design gains too. Primarily the upsetting brings 
greater strength and ruggedness through con- 
trolled grain flow. It also makes new designs 
possible—designs previously impractical. Most 
important of all, it drastically reduces not only 


Jobs available for tech- 
nically trained personnel. 


FORGINGS 


UTICA 


material costs but machining time and costs 
as well. 


A product of the Utica 
“Quality First” program 


This is just one development in the long range 
Utica program—which combines new methods 
and new machines to mass produce quality 
forgings...accurate to a very few thousandths... 
many produced from the “new” hard-to-handle 
metals. Today Utica production covers jet 
blades and other defense items—perhaps to- 
morrow we can serve you with some of the 
great forging advances developed during the 
past few years. 


Our new folder “File Facts Pe 
on Precision Forgings” 

; 
outlines UTICA’'S methods F 
and facilities. Send for 3 


your free copy today. No | 
obligation, 


DROP FORGE & TOOL CORPORATION 


UTICA 4, 


NEW YORK 


UPSETS! 


MAKERS OF THE 


FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 
PAGE 42 
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First quality 


steel 
(lie for 


HOTWORK 


MB WG 


These Die Steels are designed to meet your every 
hot work requirement. They are made to exacting 
standards and inspected by magnaflux, reflecto- 
scope and deep etching to insure First Quality 
Steels. All grades are available in bars and forgings. 

Our sales representatives will be glad to work 
with you in selecting the best grade for your 
particular job and in the correct heat treatment for 
maximum performance. 


Booklet ''Die Steels for 
Hot Work’ sent on request. 


Vanadium-Alloys 


STEEL COMPANY 
LATROBE, PENNA. 


COLONIAL STEEL DIVISION - ANCHOR DRAWN STEEL CO. 


“Daéwood 6 Calling Danger Fo 


G.1. Joe now puts his calls through anew field switch- 
board twice the capacity and one-third the size of 
the one toted by his World War If counterpart. 

The new “board” has a constitution that can 
winter in Rejkjavik, summer in Mombasa, and roll 
with a punch... just in case travel gets rough. 
Its retractable cords know when to come in out 


Square, .020” wall, 2.656" long. Tolerances are 
close— + .005” on the length and + .007'',—.000” 
on width, 

Mr. Lloyd Bender, Vice President of The 
North Eleetric Manufacturing Company, makers of 
the switchboard, says of Superior, “Your per- 


formance has been excellent—in workmanship, 


of the rain and goo. 

Among the many essential parts of this instru- 
ment there is one named simply “SIGNAL, 
switchboard.” It is a luminous-painted signal, 
operated by an electro-magnet, which “drops” into 
view when a line is calling. There’s one “drop” for 


quality of material and delivery.” 

Are you looking for a good small-tubing source 
—one that gives you the widest choice of tubing 
analyses available in America today, one that can 
supply you with one or one-million feet, one known 
for its uniformly high quality, and its interest in 


each telephone cord circuit: each drop is enclosed 
in a square housing made from Superior Hard 
Drawn Carbon Steel AIST ClO0O8—.6815” LD. 


you and your tube problems? Try Superior. 
Superior Tube Company, 2006 Germantown Ave., 
Norristown, Pa. 


Round and Shaped Tubing available in Carbon, Alloy, and Stainless Steels, Nickel Alloys, Beryllium Copper, and Titanium 


All analyses .010"' to O.D. 
Certain analyses in Light Walls up to 2'." 0.0. 


THE BIG 
West Coast: Pacific Tube Company, 5710 Smithway St., 


Los Angeles 22, Colif. UNderhill 0-133) 
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/ 
Ductalloy/ castings make “impossible” parts producible 


Wright J-65 jet engine main 


produced as a weld 
ment of two Ductalloy 


This highly stressed part secures the 
7,200-Ib. thrust Wright J-65 jet en- 
gine in the aircraft, carries major 
structural members ahead of and be- 
hind it, and mounts a main shaft 
bearing in its center. Air roars be- 
tween the carefully contoured inner 
and outer rings. 

As originally hogged out from an 
aluminum forging on an experimental 
basis, this part required some 1200 
hours of machining—impractical for 
volume production. Redesigned by 
Curtiss-Wright Corporation's Wright 


Aeronautical Division as a weldment 
of two Ductalloy precision castings, it 
requires only simple turning and fac- 
ing plus 25 ft. of welding to assemble 
the ten interconnecting stainless steel 
struts. An “impossible” part for vol 
ume manufacture in other metals 
which would meet specifications, it is 
rendered readily producible in Duct- 
alloy—Brake Shoe's ductile cast iron 
that combines high 
strength with the cast- 

ing and machining 

qualities of gray iron 


YOUR PROBLEM—Ductalloy may solve your problemif itinvolves 


economical production of complex metal shapes that are dith- 


cult to cast in steel, expensive to torge, 


gray iron. Brake Shoe's experience, 


research 


or lacking strength in 


laboratory and 


experimental foundry are available to help you best utilize its 


unusual combination of characterisucs 
this new technical bulletin today 
SHOE 


Ductalloy castings are made by BRAKE 


ENGINEERED € 


Write for your copy of 


& CASTINGS DIVISION 


ASTINGS DIVISION 


OCTOBER 1953 
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Electronic 


TEMPERATURE 
CONTROLLERS 


provide 
NULL BALANCE ACCURACY 
ELECTRONIC SENSITIVITY 

AND SPEED 


AT LOW COST 


Now, with Thermo Electronic Control- 
lers, thermocouple and resistance bulb 
types, you can afford accurate, auto- 
matic temperature control on processes 
and equipment operating between 
—100°F and 3000’F. The two-position 
control action is continuous and high 
speed, only one part—a magnetic con- 
trol relay — moves positively when the 
process calls for a change of heat. Both 
types of controllers incorporate a null 
balance circuit for high measuring ac- 
curacy with an electronic control sys- 
tem for sensitivity and speed. Calibra- 


tion is guaranteed to within plus or 
minus % of 1% of full scale range. 
Bright signal lights indicate tempera- 
ture conditions and are clearly visible 
over wide angles and great distances. 
Outstanding features of Thermo 
Electronic Controllers are simplicity of 
design and sturdy and compact con- 
struction. They are easy to install, eco- 
nomical to operate, and require little 
maintenance. Severe vibration or me- 
chanical shock will not affect the meas- 
uring accuracy or control sensitivity. 


TELL US ABOUT YOUR TEMPERATURE CONTROL PROBLEM OR WRITE FOR 


Thermocouple Pyrometer Controller Bulletin 50H 


THERMO 
Resistance Bulb Controller Bulletin 55H 


ELECTRIC 
PRODUCTS 


“Protection 


Ther Elec tr £c Thermocouple nd Whe 


METAL 
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INERT-ARC 
AC METAL-ARC 
DC RECTIFIER 

RAD-ARC-TROL 


WELDERS WITH 
GREATER ARC 
‘STABILITY! 


AC METAL-ARC 
WELDER — Patented 
design features high 
duty cycles without 
cooling fans, mini- 
mum “no-load” loss, 
smooth and stable 
arc. Available in 
models from 130 to 
600 amp capacity. Am 


INERT-ARC WELDER—Com- 
bines instant starting, 
smooth and stable arc, com- 
pactness, and portability. 


WELDERS— 
latest devel- 
opment in direct — 
current welding | 
equipment. Neo 
moving parts—low 
maintenance. 


RAD-ARC-TROL—An 
high-frequency arc stort 
stabilizer for ANY 
welder. 
for light 
welding. 
verts your 
the Inert-orc 
ms regulating at- 
uded in the unit. 


and distributors are well 
assist you in determining the right — 
opment for your jobs — or in converting your 
»resent equipment to high-frequency or inert- 
are welders. 


tachment is i 
WRITE FOR COMPLETE INFORMATION ON ALL VIKING W DERS 


DIVISION OF 
"PROGRESSIVE WELDER SALES CO. 


050 EAST OUTER DRI DDETROIT 34, MICHIGAN 
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Viking — the name synonymous with welding @ 
know-how —gives you a PRODUCTIOMES 
ENGINEERED welder line for all your 
Viking welders —famous for 
STABLE arc — are tops in 
conditions. Carefully 
— rigidly inspected, 
economically and ef A 
+ e 
— 


Vancoram Graina 


conditioning 
costs, Stainless steels—particularly the higher alloy 


grades—are prone to develop cracks and 


other surface defects during rolling or forging. 


reduces rejects, Removal of these defects by chipping, scarfing, 


grinding or trimming means loss of valuable metal 


and higher unit costs. 


steps up A growing number of steelmakers are finding 


the answer to this problem in 


—~ Vancoram GRAINAL Alloys, the same 
production of multiple-element alloys widely used in the 
making of boron steels. Field reports indicate that 
the addition of GRAINAL appreciably improves 


stainless the steel’s hot-working characteristics, 
resulting in lower conditioning costs and 
increased production. 
steels Your nearest Vanadium Corporation office will 
welcome the opportunity to give you 


additional details on this new application for 
GRAINAL Alloys. 


Vanapium Corporation OF AMERICA 


420 Lexingron Avenue, New York 17, N. Y. 
DETROIT * CHICAGO « CLEVELAND * PITTSBURGH 


Producers of alloys e metals and chemicals 
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JESSOP high quality 
shows best when 
there’s tough hot 
work to do! 


STEEL COMPANY 


Of all the many types and shapes of steel that 
make Jessop America’s most diversified specialty 
steel house, none shows its quality in the clinches 
better than the DICA-B brand hot work steel 
illustrated here in the form of a die. Jessop i 
justly proud of this steel because its high quality 
is easy to measure For example, if you make dies, 
knives, punches or tools for any type of die 
casting, forming, punching, cutting or extruding 
of hot ferrous or nonferrous metals, Jessop has a 
steel for you Jessop has a carefully controlled 
analysis to give you extra toughness to resist 
shock, or extra hardness to withstand abrasion 
orextra ability to resist temperature change with 
out checking or cracking or any combination 
of these virtues. And beyond matchless quality 
the fast, efficient service of the Jessop team will 
please you no end. ‘To find this out very quickly 
send us an order for any of the specialty steel 
listed here 


§ 
nt 
& 


WASHINGTON, PA. 


STAINLESS STEELS 

HIGH SPEED STEELS 
NON-MAGNETIC STEELS 
HIGH SPEED TOOL BITS 
HEAT RESISTING STEELS 
STAINLESS-CLAD PLATES 
CARBON AND ALLOY STEELS 


TOOL STEELS FOR 
SPECIAL PURPOSES 


CAST TO-SHAPE TOOL STEELS 
HIGH SPEED AND 

ALLOY SAW STEELS 
TEMPERED AND 

GROUND STRIP STEEL 
COMPOSITE 

HIGH SPEED STEELS 
STAINLESS AND 

HEAT RESISTING CASTINGS 
COMPOSITE 

DIE STEEL SECTIONS 
PRECISION GROUND 

FLAT STOCK 
DIE STEELS 

HOT AND COLD WORK 
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THE METAL SHOW 


SITION 
NATIONAL METAL CONGRESS AND EXPO 
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milling cutter 


Make a note to see KROSLOK, the newest 
development in face milling efficiency. 
Rigidity, simplicity and uninterrupted, 
profitable service ...Only three members: 
body. blade, wedge. Two blade pes: 

hich peed steel and carbide-tipped, 
Diameters through 18". 


Ask on your letterhead for new Bulletin, 


& WERRYWEATHER fo. 
Cutting Tool Manufacturing Division 


Cleveland 13, Ohio 
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Though essentially put in to stop abrasion, this... 


Silicon-carbide hearth cuts fuel consumption 357% 


This furnace used to have a severe abrasion problem. It 
had a 3”-thick fireclay hearth covered by an alloy plate 
and railroad I-beam skid rails. Used tor preheating motor 
blocks, the skids had to withstand loads of up to 250 Ibs 
being dragged over them at furnace temperatures. The 
beams simply couldn't take it. They warped badly, and 
constantly needed straightening or replac ing 

So they replaced the hearth and side tle with 2! 
thick CARBOFRAX" silicon carbide tile, and scrapped 
the skids and the alloy plate. The motor blocks were then 
pushed directly over the new floor. That was over two 
and to date not one single CARBOFRAX 


years 


tile has shown enough wear from abrasion to be replaced 


The only tile that have had to be replaced are a few that 
were accidentally cracked when blocks were tipped over 
on them 

The amazing 35° fuel saving referred to above, has 
been a corollary result of this hearth installation. The 
tremendously fast heat-transfer rate of silicon carbide 
(11 to 12 times taster than firee lay ) has meant that the 
furnace now heats faster, easier, and more uniformly 


This new-found efficiency, added to the labor and 


ma 
terials saved, means real profits indeed. Our 40-page 
booklet gives many examples For your tree COpy addre s 
Dept. C-103, Refractories Div., The Carborundum Co 


Perth Amboy, N. J. 


CARBORUNDUM 


Registered Trade 


Mark 
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INDUCTION HARDENING TEXTILE-MACHINE PARTS AT WHITIN MACHINE CO. 


Hardening Output Increased Ten Times 
With G-E Induction Heaters 


induction heaters for hardening twister 


“Since changing to General 


rolls weve imereased our hardening 
output ten times and improved product 
reports Arno Wagner, heat 
ing engineer, Whitin) Machine (Co., 


W hitinville, Mass. 


quality!” 


When using furnaces for 
hardening, it took Whitin 3!o hours 
to harden only rolls. Now, ap 


heat, 
Whitin hardens over 35 rolls per hour! 


plying selective induction 


Because parts require no expensive 
preparation for heating—necessary 
with furnace hardening ——Whitin has 
reduced costs significantly. Tlardness 
tests show induction-hardened rolls 


to be stronger and of more uniform 


hardness. 


Improved working conditions are 
another benefit now enjoyed by Whitin, 


because compact G-E heaters eliminate 
the 


provide 


heat and 


comfortable 


discomtort of radiant 


cleaner, more 


working conditions, 


Included in Whitin’s heating opera- 
and 20-kw 
G-b heaters. Used primarily for harden- 
ing over OOO parts for textile machines, 


these versatile heaters are also applied 


thon are one three 


for annealing, soft soldering, and silver 
soldering. In each case, substantial sav- 


ings in time and money have resulted. 


Phis high-quality selective heating 
at lower cost is available to you. To 
learn how you profitably apply 
G-E induction heat to your operations, 
representative, And for 
bulletins on G-E induction heaters to 
General Electric Co... Section T20-118, 


a, 


contact your Sales 


\pparatus 


write now 


Schenectady 


GENERAL ELECTRIC 
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PROGRESSIVE HARDENING twister rol! 
in this G-l 
at the 


fixture is done automatically 


rate of two inches per second. 


SURFACE HARDENING machine partis a 
fast process, ( see onds are required 


to harden. queneh ind remove 


part, 
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Got a problem? 
Let our cleaning 
experts help you! 


PUTS ‘“‘MUSCLES’’ INTO 
YOUR ALUMINUM WELDS 


ALKALUME—another great Northwest Chemical Process — 
is your answer to chemically clean aluminum necessary 
for successful welding. This safe, simple, economical process 
removes soils and oxides chemically—no wire brushes or 
other mechanical devices to waste metal and slow produc- 
tion. Surface resistance is reduced to a value of 0 to 10 
microhms, and a resistance of less than 20 microhms will 
persist for days. 


The Alkalume Process assures you a reliable—day after 
day— production of a uniformly weldable surface —regard- 
less of alloy. Processed stock welds fast and easily produc- 
ing welds that meet specified values for penetration and 
shear strength. In addition, with Alkalume Processed Stock, 
welds are made at lower pressure. The Alkalume Process 
reduces the number of tip dressings, thus giving you greater 
tip life. 


ALKALUME'S outstanding success is another fine example 
of Northwest's ability to get the toughest jobs done by care- 
ful blending of good chemicals and experienced service 
control. The complete story of Alkalume or any of North- 
west's fine line of cleaning chemicals is yours for the 
asking. A Northwest CLEANING SPECIALIST will gladly 
help you with your problems. 


loo 


NORTHWEST CHEMICAL CO. 


9310 ROSELAWN DETROIT 4, MICK. 
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“We can run Free-Machining ENDURO 
Stainless Steel Bars at about 90% 
of our Bessemer screw stock rate” 


@ Yes! You can switch the steel specification — you produce fine quality parts at highest pro- 
fora part from Bessemer screw stock to either duction rates and at lowest costs. Plus the 
of two grades of ENDURO Stainless Steel Bars high strength of an alloy steel. Plus the stub- 


(A.LS.L. 416 and 430-F) with only a minor orn resistance to rust and corrosion for 


difference in your automatic production rate. which ENDURO is famous. 

These ENDURO Stainless Steel Bars, as cold- Free-machining ENDURO also is available in 
4 finished by Republic's Union Drawn Steel hot-rolled bars and wire. And experienced 

Division, are fully 90° as machinable as Republic metallurgists will offer you expert 
% Bessemer screw stock. But now consider the — @8sistance in applying ENDURO Stainless Steel 


plus benefits such a switch to ENDURO in any form. Just write: 


can give you! REPUBLIC STEEL CORPORATION 


Close tolerance, accuracy of section, uni- Alloy Steel Division « Massillon, Ohio 

GENERAL OFFICES CLEVELAND 1, OHIO 

form soundness, fine surface finish—to help Export Department: Chrysler Building, New York 17,N.Y. 


Reoubkic EN DN) RU) 


FREE-MACHINING 


Other Republic Products include Carbon and Alloy Steels —Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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You 
Man in the 
Middle? 


a better product 


Long used by leading concerns in the manu- 
facture of aircraft, jeep, truck and stationary 


H & TUBE AND MANUFACTURING COMPANY cooling components HLockseam 


s strong edge s bing that’s made 
249 North uaaan danie. Detroit 177 7 round, square of oval, in sizes to meet most 

NEW YORK—CONNECTICUT requirements. Uniform wall thickness 1s 

106 w Lawrence Chicago 4. Spring 716 155 Ridar Rd. Wethersfield. Co tfore assured for all fauges because H & Dube 


4.1264 
NDIANA NEW YORK STATE rolls its own strip. It is solder coated on the 
‘ { « sh 2-95 4 
NORTHERN OHIO, SOUTHERN | 
Cleveland, Washington 4345 110 W. First St. Dayte with minimum of burrs to customer's spec: 
AN EASTERN 
Bide, Detroit, Trinity 3-1295 
blueprint of size ranges and standard tubes 
ment Sa. Bide Grand Rapids 


outside or both sides. It is also precision cut 
fications or furnished in random lengths. A 


will be furnished upon request 


= / 4) 


METALFLO LOCKSEAM COIL STRIP AND SEAMLESS TUBING TUBULAR PARTS 
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Radiator 
TUDINg 
© 
Curtain Rods 
TUBING 
Can help you build 
(0) 


Transportation \tilizes 
REVERE 
ALUMINUM 


Revere Aluminum extruded shapes have found wide 
applications in all types of carriers. [his is due to 
their high strength, corrosion resistance, workability 
and lasting beauty. 

When you spec ify Revere Aluminum you are assured 
of fine, uniform quality. Revere quality control lays 
special stress upon the particular needs of each cus- 
tomer, based on your ow? specific uses of Revere 
yroducts. 

Revere suppliesextruded shapes. coiied sheet,drawn 
tube and forgings ina wide range of aluminum alloys. 

bor technical assistane e in the design or manutac- 
ture ot your own aluminum products, you are invite 
to utilize Revere's Technical Advisory Service. 
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UNITLINE 


EL OR ELECTRIC 


The production line heat treating unit for any 


type product. 


A self-contained unit for the complete opera- 


tion. For installation in your production line 


or heat treating department depending upon 


> production requirements. 
Any type conveyor can be designed into the 


method of material handling. 


Our idea of one operator furnace 
units has been developed for heat 
treating, carbo-nitriding, carburiz- 


ing, annealing and other processes. 


For those who do not have continu- 
: ous production requirements we offer 
our Ferguson Unit which can be ex- 
panded at a later date for continuous 


production. 


Inquiries Invited 


FOR 
HEAT-TREATING 
at its BEST 


_ FERGUSON EQUIPMENT CORP. 


Industrial Heat Treating Equipment 
21st STREET AND PENN AVENUE, PITTSBURGH 22, PA. 
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Heatbath Corporation recommends 
Foxboro Rotax Temperature Con 
trol for Pentrate Processing Equip 
ment because it ‘entirely eliminates 
rejections, improves quality of work, 
ond releases operators from main 
taining solution concentrations.” 


... Foxboro Temperature Control 


ALL your Pentrated or similarly treated parts will be far 
above “passing” in quality when dependable Rotax Instru- 
ments automatically control concentration (and _ boiling 
point ) of the salt solutions. 

These accurate Foxboro Controllers never “forget” to add 
the proper amount of water . . . never permit boil-over mis- 


The Foxboro Rotax (Electric) Controller features haps or spoiled work. And they give the operator full time 
exclusive rotary contacts of precious metal for { 4 
full-range precision and life-long reliability or production. 


Fume-proofed instrument case; thermal system of Whatever activated chemical bath process you are using, 


stainless steel or other material as required Foxb Cc trol ill t ae { lasti 


models also available. corrosion resistance and finish coat bonding. For details, 
write for new illustrated data sheet and bulletin. 


THE COMPANY, 521.0 HEP ONSET AVE... FORBORO, MAES... U.S.A. 


REG U S PAT OFF 
FACTORIES UNITED 25 CAWAODA, AND EN GtLANOD 
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Good news for Buyers 
Rolling Mill Auxiliary Equipment 


LAKE ERIE expands mill machinery division to provide 
complete equipment, and design, engineering and rebuild services. 


irs LAKE ERIE has been a reg ferrous or non-ferrous, for Auxiliary Strip, Sheet 
of specialized equipment { and Coil Handling and Processu men 
lls in the Buttalo area and s Ask LAKE ERIE to quote ‘ 
nally This has included th quirement J lve tor yourself the advantages 
rebuildir t complete mills and driv } of dealing with one of the most completely 
LAKI ERI services have now b xpanded plants and experienced statis in thie 


to take care of any requirement any heavy machinery treld 


THE FOLLOWING WILL SERVE AS A BUYING GUIDE WHEN 
YOU ARE CONSIDERING REPLACEMENTS OR ADDITIONS 


INDIVIDUAL UNITS 


et pickle lines Shee 
Strip pickle ws Re 


PLUS REBUILD SERVICES 


HY 


7 
— 
{ 
Mill tal ind conveyors Corlers and 
Shea wn-cut e Pa ott and take up reels Stretcher leveler 
Wet and dry scr | 
Dancer roll 
k or veler 
| lines ne line 
Siitt nes 
| SS LAKE ERIE ENGINEERING CORP. 
620 Woodward Avenue, lbutta | 
Art °° MDRAULI!I PRE e Dit ING M HINE 
ROLLING MILL AUXILIARY EQUIPMEN 
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for your steel problems 


Many customers call in a Copperweld Field 
Representative—even before the order is placed. 
His wide experience can often be valuable in 
selecting the best alloy steel for the job. Fre- 
quently he can suggest techniques for reducing 
machining time or cutting heat treating costs. 
Whatever your problem — if it involves steel — 
let us help you. 


ARISTOLOY 
STEELS 


COPPERWELD STEEL COMPANY 


WARREN, OHIO 


117 Liberty Street 1578 Union Commerce Building 176 W. Adams Street 
New York, New York Cleveland, Ohio Chicago, Illinois 


7251 General Motors Building 3104 Smith Tower P.O. Box 1633 
Detroit, Michigan Seattle, Washington Tulsa, Oklahoma 


325 West 17th Street Monadnock Building 711 Prudential Building 
Los Angeles 15, California San Francisco 5, California Houston 25, Texas 


803 Loew Building 
Syracuse, New York 
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National Metal Congress 


Ernest E. Thum 
Editor Consolidated Program of All Congress Activities 
American Society for Metals 
Seminar 
Marjorie R. Hyslop Lecture Courses 65 
Pechnical Meetings 
Roster of Notables a 
Institute of Metals Division of American Institute of Mining & 
Metallurgical Engineers 67 

American Welding Society, Technical Meetings 
Society for Nondestructive Testing io 
Metals Division and Metals Section Special Libraries Association 


Managing Editor 


John Parina, Jr 
Associate Editor 


Arthur H. Allen 


National Metal Exposition; Classification of Exhibits 

Special Assignments 
Producers of Metals and Alloys 6 
Metals Manufacture (Refining, Castin: 

Harold |. Roast Metal Components 
E. C. Wright Pooling 

Heat Treating 

Temperature Indicators and Fuel Controls 

Welding and Associated Processes 

Cleaning and Finishing Equipment and Supplies 


Consulting Editors 


Flovd E. Craig 
Art Director 


lesting and tion | quipment 
Industrial Equipment 


Edith W. Bennington Engineering Articles 


Editorial Assistant Flame Hardening Machines Speed ‘Treatment of 
( omponents by Arthur Hl. Allen 
some Aspects of Vacuum-Melted Metal, by |. H. Moore 
R. L. Wilson Willvs-Overland’s Aluminum Forge, by Waltes Rudolph 
James Austin Analysis and Correlation of Test Data, bv Irving W. Burt 
F. S. Badger \ Signaller to Reduce Quench Cracking of Steel 
by L. D. Jaffe, D. ¢ suffi and L. Preble 
John L.. Christie Water in Molten Salt Increases Quenching Power, Lowers 
L. S. Fletcher Operating Temperature, by FE. N. Case and A. M. Whit 
G. Norris Manufacture and Characteristics of Pemperature 
RovG Roshong Bolts, by T. W. Harker 125 
Recommended Pechniques for Polishing Titanium for 
Met illogs iphic Examination, by Rom in Osadchuk 
William P. Koster and John F. Kahles 
Improved Silica Brick—From Star to Vega and Beyond 


Leo Sc hapiro 
Editorial Advisory Board 


Copyright, 1953 by AMERICAN ( d 

SOCIETY FOR METALS, 7301 Euclid orrespondence 

Ave., Cleveland %, Ohio. Pub- 

lished monthly; subscription Continnous Recovery Process for Acid and Metal From 
$7.50 a year in U.S. and Cana- Pickling Solutions, by Ralph H. MeCormach 
da; foreign $10.50. Single copies Bird, Ghost, or Ghost Bird, by C. P. Kenyon 

$1.50; special issues $3.00. Ap 

plication pending for transfer of 

entry from Cleveland, Ohio to Departments 

Mt. Morris, Ill . . . The AMERI- 

CAN SOCIETY FOR METALS is not Data Sheet Specifications for ¢ opper ind ¢ op] 
responsible for statements or Welding Rods 

opinions printed in this publica- Py 
tion... Requests for change in 
address should include old ad- Engineering Digest of New Product 
dress of the subscriber; missing Manufacturers’ Literature 

numbers due to “change of ad Advertisers’ Indes 

dress’’ cannot be replaced 

Claims for nondelivered copies 


must be made within 60 days List of Digests of Important Papers on Page 61 
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See this part machined...at least 


30% faster than 1113 


by Ryerson at National Metal Show 


First watch this part being machined at a 
surface speed of 300 ft. per minute with 
standard tooling. Then examine the prod- 
uct, notice the smooth, clean finish—and 
see for yourself that with Ledloy you can 
improve your standards of quality as well 
as greatly increase your rate of production 
on machined parts. 

During your visit to the Ryerson Booth 
we hope you will also inspect samples show- 
ing how well Ledloy can be case hardened, 
bent and swedged. And be sure to see the 


parts machined from other Ryerson free- 
cutting steels—carbon, alloy and stainless 
—especially the samples of Rycut 40 (leaded 
4140). These were produced in half the time 
and at much lower cost than the same parts 
in standard alloy steel. 


So stop in and talk over your steel prob- 
lems—learn about these money-saving 
steels. Then call your nearest Ryerson plant 
for quick shipment of the types that meet 
your requirements. The Ryerson Booth at 
the National Metal Show is No. 205. 


PRINCIPAL PRODUCTS: CARBON, ALLOY & STAINLESS STEELS—BARS, STRUCTURALS, PLATES, 
SHEETS, TUBING, MACHINERY & TOOLS, ETC. 


RYERSON 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK © BOSTON ®@ PHILADELPHIA @ CINCINNATI © CLEVELAND © DETROIT 
PITTSBURGH © BUFFALO @ CHICAGO © MILWAUKEE ¢ ST. LOUIS © LOS ANGELES © SAN FRANCISCO © SPOKANE © SEATTLE 


HOME OF 
FREE-MACHINING STEELS 
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Digests of € Convention Papers in This Issue 


High-Strength Titanium Alloys 167 
Preprint No. 4 by W. M. Parris, P. D. Frost, and J. H. Jacksor 


Reerystallization and Grain Growth 167 


Preprint No. 10 by F. R. Larson and J. Salmas 
Transformation and Mechanical Properties of Ti-Al-Mo Alloys 168 
Preprint No. 5 by H. D. Kessler and M. Hansen 
Transformation and Mechanical Properties of Ti-Al-Cr Alloys 
Preprint No. 6 by H. D. Kessler and M. Hansen 
Vacuum-Fusion Analysis of Molybdenum 
Preprint No. 2 by M. W. Mallett and C. B. Griffith 
Effect of Nonmartensite Decomposition Products 
Preprint No. 11 by E. F. Bailey 
The Mechanism of Boron Hardenability in Steels 
Preprint No. 20 by J. W. Spretnak and Rudolph Speiser 
Influence of Boron on Temper Embrittlement 
Preprint No. 21 by A. E. Powers and R. B. Carlson 
Strain Aging and Rheotropic Recovery 
Preprint No. 35 by E. J. Ripling 
Supercooling and Solidification 
Preprint No. 16 by W. C. Winegard and B. Chalmers 
Recrystallization in Mo Related to Mechanical Properties OD 
Preprint No. 15 by J. H. Bechtold 
Lower Fatigue Properties Attributed to Elongated Inclusions 2 
Preprint No. 12 by J. T. Ransom 
Gamma Loop in Fe-V and Fe-V-Ti Systems 
Preprint No. 30 by William R. Lucas and W. P. Fishel 
Grain Coarsening in High Speed Steel AW: 
Preprint No. 33 by Eric Kula and Morris Cohen 
Isothermal Transformations in Ferritic Stainless Steels 
Preprint No. 31 by A. E. Nehrenberg and Peter Lillys 
Flow and Fracture of Notched Bars 218 
Preprint No. 37 by Harry Schwartzbart and W. F. Brown, J) 
High Heating-Rate Strength of Metals 
Preprint No. 19 by W. J. Feuerstein and W. K. Smith 
Intergranular Corrosion of Ferritic Stainless 
Preprint No. 32 by R. A. Lula, A. J. Lena, and G. C. Kiefer 
Effect of Boron and Rare Earths on Transverse-Impact Properties 
Preprint No. 9 by John Vajda and P. E. Busby 
Discontinuous Grain Growth 232 
Preprint No. 34 by A. H. Grobe, G. A. Roberts, and D. S. Chambers 
Effect of Composition on Temper Brittleness 
Preprint No. 26 by R. Hultgren and J. C. Chang 
Microstructural Changes During Tempering 
Preprint No. 25 by B. S. Lement, B. L. Averbach and M. Cohen 
Chi Phase in Fe-Cr-Mo Alloys 258 
Preprint No, 28 by J. G. MeMullin, S. F. Reiter and D. G. Ebeling 
500) F. Embrittlement in Quenched and Tempered Steels 
Preprint No, 27 by L. J. Klingler, W. J. Barnett, R. P. Frohmberg and A. R. Troiano 
Fracture of High-Purity Ferrite Crystals 
Preprint No. 36 by R. P. Steijn and R. M. Brick 
Effect of Pearlite Spacing on the Transition Temperature of Steel 8 
Preprint No. 18 by J. A. Rinebolt 
Effect of Alloying Elements on Creep Rate of Nickel 
Preprint No. 38 by T. H. Hazlett and E. R. Parker 


Digests of Other Important Papers 


Photo-Elastic Studies Check Mechanism of Wrapped Wire Joints 
Digest of paper by W. P. Mason and T. F. Osmer, Bell Telephone Laboratories, Inc 
Shell Molding of Magnesium 70 
Digest of Report PB 111049, U. S. Department of Commerce 
Extra! Germans Discover Induction Hardened Pinions 
Digest of paper by Heinz Glaubitz, Stah/ und Bisen, Sept. 27, 1951 
A Test for Age Hardenability 
Digest of paper by Roland Mitsche, Berg- und Hittenmanniache Monatshe fte 
Effect of Rolling Direction, Straining and Aging on Properties of Mild Steel Plate dates 
Digest ef paper by C. A. Tipper, Journal of the Iron and Steel Institute 
Summary of Knowledge of Preheating and Postheating Effects on Weld Quality 
Digest of paper by R. D. Stout, Welding Research Supplement, January 1953 
Casting Brass Ingots and Billets TD 
Digest of paper by Maurice Cook and C. L. M. Cowley, Journal of the 
Institute of Metals, Vol. 81, March 1952 
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THERE’S A 


“SEE POR 


YOURSELT 
= AT THE 


CMP BOOTH *2207 
METAL SHOW 
CLEVELAND, OHIO, OCTOBER 19-23 


PRECISION 
COLD ROLLED 
STRIP STEEL 
CAN IMPROVE 


END PRODUCTS 
AND LOWER COSTS 


‘the Cold Metal — co. 


YOUNGSTOWN 


STEEL New York e Chicago e in spolis @ Detroit 
St. Lovis e los Angeles e Cle 4 e Soa rancis 
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CONSOLIDATED PROGRAM 


35th National Metal € ONQICSS 


AMERICAN Society FoR Mrtats @ Socrery (AWS 


INstrrutTe OF Division 
SocieTY FOR NONDESTRUCTIVE 
AMERICAN INstirUTe OF MINING & 


NG 
Encineers ( lest 


Mierats Division ano METALS Secrion., Sprcrat Liprnanies Association (S.L.A 


Saturday, Oct. 17. 195: } PM So First Lectures on Surface Pro 
2.00 PAM and 8:00 PM tection Agaimst Wear sallroom, Public 
Seminar: Relation of Properties to Nii nag 

pire Room. Cleveland Hotel 
6:00 PM AWS President's Reception 
Sunday. Oct. 18, 1953 
195 Ballroom. Cleveland Hotel 
\.M. and 2.00 P.M.—& Seminar: Rela 745 P.M.—A.LMLE. Reerystallization, Ball 
tion of Properties to Microstructure Allerton Hotel 


room 
Ballroom, Statler Hotel PM.—@ Second Lectures on Surtace 


Protection Against Wear, Ballroom. Pub 
Vonday. Oct. TI, lic Auditorium 

A.M.—S.N.T. Welcoming Addresses 
Ballroom. Hollenden Hotel Tuesday, Oct, 20, 19538 
A.M.—S.N.1 Educational Lectures 9-00 AM Transtormation, Chester 
Suite 316. Hollenden Hotel Room, Allerton Hotel 
LM.—@ Titanium and Molybdenum OO AM.—ALMI Symposium — Titaniun 
Ballroom, Statler Hotel and Its Alloys, Ballroom, Allerton Hotel 
4.M.—A.1.M.I Plastic Deformation 4.M.—S.N.1 Betatron 
Ballroom, Allerton Hotel Ballroom, Hollenden Hotel 
A.M.—A.I.M.E Metallography Mathes Mechanical, Ballroom, Hotel 
Room, Allerton Hotel Statler 
A.W.S. Adams Lecture, Ballroom AM.—& Nonferrous, Ohio Room, Statler 
Cleveland Hotel A.W.S. Stainless Steel, Ballroom 
National Metal opens Cleveland Hotel 
Public Auditorium 0 Titanium, Empire Room 
PM.—@ Titanium, Ballroom, Public Cleveland Hotel 
\uditorium 0 AM.—AW.S. Structural, Red Room 
P.M.—A.1L.M.E Plastic Deformation Cleveland Hotel 
Ballroom, Allerton Hotel 0 AM.—Canadian Fellowship Hour and 
P.M.—A.LM.E. Thermodynamics, Math Luncheon. Statler Hotel 
er Room, Allerton Hotel 2 M.—Battelle Alumni Luncheon, Statler 
P.M.—A.LM.E. Constitution Diagrams Hotel 


Chester Room. Allerton Hotel P.M Physical Metallurgy, Ballroom 
PM.—A.W.S. Gouging and Cutting Public 


Radiograph 
| 


Auditorium 

Ballroom. Cleveland Hotel 2 ‘Titanium Symposium 
P.M.—A.W.S. Resistance Welding, Red Jallroom., Allerton Hotel 

Room, Cleveland Hotel 00 PM ALE 
P.M.—S.N.T Radiography Jallroom Allerton Hotel 
Hollenden Hotel PM A.1.M.E Research Pr 
P.M.—S.N.T. Educational Lecture, Suite Mather Room, Allerton Hotel 

16. Hollenden Hotel 


( reep ( hie ster Room 
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P.M.—A.W.S. Aluminum 
Ballroom, Cleveland Hotel 
P.M.—A.W.S. Weldability, Red Room 
Cleveland Hotel 

P.M.—S.N.T. Awards and Lester Honor 
Lecture, Ballroom, Hollenden Hotel 
P.M.—@ First Lectures on Surface Pro 


and 


Aircraft 


tection Against Corrosion, Ballroom 
Public Auditorium 

P.MI.—A.W.S. Educational Lecture, Ean 
pire Room, Cleveland Hotel 
PM.—A.LM.E. Annual Dinner, Ball- 


room, Allerton Hotel 

P.M.—@ Second Lectures on Surface 
Protection Against Corrosion, Ballroom 
Public Auditorium 


Wednesday, Oct, 21, 1953 
A.M.—S.N.T. Breakfast 
Members, Hollenden Hotel 
\.M.—@ Chapter Chairmen’s Breaktast 
Statler Hotel 

\.M.—Industrial Gas Breakfast 
den Hotel 
A.M.—@ Annual 
Statler Hotel 
A.M.—S.N.T. Isotopes and Problems. of 
Testing Here 
Abroad, Ballroom, Hollenden Hotel 
AM.—A.W.S. Weldability, Ballroom 
Cleveland Hotel 

A.M.—A.W.S. Titanium, Empire Room 
Cleveland Hotel 

A.M.—A.W.S. Controls and Inspection 
Red Room, Cleveland Hotel 


Meeting for 
Hollen 


Meeting, Ballroom, 


Nondestructive and 


AM.—@ Campbell Memorial Lecture 
Ballroom, Statler Hotel 
M.—Alumni Luncheons, Statler, Allerton 


and Hollenden Hotels 
P.M.—@ Boron, Ballroom, Public Audi 


Plastic Deformation of 
Titanium, Molybdenum and Zirconium 
Ballroom, Allerton Hotel 
Physical Metallurgy 
Chester Room, Allerton Hotel 
P.M.—A.LM.E. Research in’ Progress 
Ballroom, Allerton Hotel 

P.M.—A.W.S. Pipe, Ballroom, Cleveland 
P.MI.—A.W.S. Research, Red Room. 


Cleveland Hotel 


P.M.—AW.S. Education, Empire Room 
Cleveland Hotel 

P.M.—S.N.T. Ultrasonics, Ballroom, Hol 
lenden Hotel 

P.M.—@ First Lectures on Fatigue, Ball 


room, Public Auditorium 


9:00 


= 


= 


-1 


9:30 


9:30 


9:30 


10:00 


12:30 


2:00 


P.M.—A.W.S. Educational Lecture, Em- 
pire Room, Cleveland Hotel 
P.M.—A.W.S. Section Officers 
Cleveland Hotel 

P.M.—A.W.S. WRC University Dinner 
and Conterence, Cleveland Hotel 
P.M.—@ Second Lectures on Fatigue, 
Ballroom, Public Auditorium 


Dinner 


Thursday, Oct, 22, 1953 
A.M.—S.N.T. Magnetic Particle and 


Penetrant Inspection, Ballroom, Hollen- 
den Hotel 
AM.—@& Tempering, Ballroom, Public 
\uditorium 


A.M. So Constitution. Club Room B 


Public Auditorium 

A.\I.—A.W.S. Pressure Vessels and Re 
search, Ballroom, Cleveland Hotel 
A.M.—A.W.S. Inert-Are Welding, Red 
Room, Cleveland Hotel 

\.M.—A.W.S. Automatic Are, Empire 
Room, Cleveland Hotel 

A.ML—S.L.A. Metal Fabrication, Club 
Room A, Public Auditorium 

AM A.W.S. Board of Directors Meet 
ing, Cleveland Hotel 

P.MI.—S.N.T. Eddy Current and Related 


Subjects, Ballroom, Hollenden Hotel 
P.M. —@ Stainless and High Speed Stee] 
Ballroom, Public 
P.M.—A.W.S. Business 
room, Cleveland Hotel 
P.M.—S.L.A. Fundamentals of the Newer 
Metals, Club Room A, Public Audi 
torium 
P.M.—S.L.A. 
Allerton Hotel 
P.M.—@& Annual Dinner, Ballroom, Stat 
ler Hotel 


Auditorium 


Meeting, Ball- 


Dinner Mather Room 


P.M.—A.W.S. Annual Dinner, Ballroom 
Cleveland Hotel 
Friday, Oct. 23, 195: 

AM.—@ Mechanical, Ballroom, Public 
Auditorium 

A.M.—A.W.S. Applications, Ballroom 
Cleveland Hotel 

A.M.—A.W.S. Inert-Are Welding, Red 


Room, Cleveland Hotel 
AM.—A.W.S. Field-Erected Structures 


Empire Room, Cleveland Hotel 


A.M.—S.L.A. Technical Session, Case 
Institute of Technology 

P.M.—S.L.A. Luncheon, rosby's Res 
taurant 

P.M.—S.L.A. Visit to Warner & Swasey 
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Ilechnical Program 


Seminar: Relation of Properties to Microstructure 


All Meetings in Ballroom, Statler Hotel, Cleveland 


Saturday, Oct. 17 8:00 P.M.—tThird Session 


9:30 A.M.—First Session The Interaction of Dislocations with Solute Atoms 
by A. H. Cottrell, The University, Birmingham, England 


Structure and Structure Sensitive Properties 
by J. H. Hollomon, General Electric Research Laboratory 


The Effect of Grain Bound 


aries on Mechanical Properties 


Sunday Oct. 18 


9:30 A.M.—Fourth Session 


by M. Gensamer, Columbia University The Relation of Fracture to Microstructure 


" by J. R. Low, General Electric Research Laboratory 
Principles of Solution Hardening 


by E.R Parker| Calif 


The Strength of Glass Reinforced Structures 


by G. Slavter, Owens Corning Fibergla« Cory 


» Relation of Corrosion to Microstructure 


9. 
2:00 P.M.—Second Session by Alia, inctieute of Technolons 


Lffect of Dispersion on Mechanical Properties 


by J. FE. Dorn| 
i of Caliorni 
and Searr | niversity of California 


2:00 P.M.—tFifth Session 
Theory of the Relation of Mag 


netic Properties to Microstructure 
by FE. W. Hart, General Electric Research Laboratory by L. J. Diikstra. We 
Alloy Design Structure and Coercivity 

by 4. D. Schwope, Battelle Memorial Institute by J. Libseh and G. Conrad, Lehigh Univer 


Theory of Dispersion Hardening 


tinghouse Fleet: 


Structure and 


Three Educational Lecture Courses 


All Sessions in Ballroom. Cleveland Publie Auditorium 


Surface Protection (gaimst Wear Surface Protection [gamst Corrosion 


Vonday, Oct. 19 


1:30) P.M.—First Session 


Tuesday. Oct. 20 


1:30 P.M.—First Session 


Techniques Selection economic Factors of Atmospheri 


by Howard S frery Americar Ihrake Shoe ( orrosion Versus Protection 


by Clarence ©. Harvey, bt (ony 
Llectroplates and Anodizing 


by J. M. Hosdowich, United Chromium. Ine Surface Preparation and Pre-Treatment 


by 4. Liebman, 
Case Hardening. Diffusion Coat 


ings. and Selective Heat Treatment Organic Coatings for Normal Service 
by Michael B. Bever, Massachusetts Institute of Technology hy Arnold J. kickhoff, National Lead ¢ 
Orvann Coatings for Severe Service 


vy Kenneth lator, Kenneth Tator 


Metal Spraying 
by Jloward Vander Metallizing Engineering Co 
8:00 P.M.-—Final Session 


P.M.—Final Sessi 
8:00 P.M Final Session Specifications for the Painting of Metals 


Hard Facing and Abrasion Resistant Alloys by Joseph Bigos, Steel Structures Painting (+ 
hy Howard 5. Avery, American Brake Shoe Co Cathodic Protection and Galvanizing 
Practical Examples of Surface Protection by H. A. Robu Dow Cher . 


Metallizing 


hw Thee re Gavne fethlehem Steel ¢ 
r, Beth by Ingham, Metallizing Engineering ¢ 
Summary and Discussion Llectrodeposited (Coatings 

v Howard S&S. Aver American Brake shoe Ce hy Fie nel ’ National Bureau of Standa 
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lecture ( ourse on hatieuc \ lemperature Relationship for 


Recrvstallization and Grain Growth 


ednesday. Oh by F. R. Larson and J. Salmas. Watertown Arsena 
of Non Martensit Decomposition Products 
P.M—First Sessi 
First on the Properties of Ouenched and Pempered Steels 
Basic Concepts of kativue Damage in Metals by Bailey, Naval Research Laborate 


by Dolan, University of 


The oof Tmelusions on the 
hativue Failure tinder Resonant \ ibration Conditions bativgue Strength of 4340 Steel- 


by Lacan, U niver-itv of Minne-ota by J. 7. Re m. kod. du Pont de Neme 


8:00) PLM.—tFinal Lecture 


9:30) A.M.—Nonferrous 


bativue Characteristics of Large Sections KOOM. STATIER 
by OF. Morger, Virnken Roller 


Svetem Zirconium 


by We Pherson and M. Hansen, \tmour Research Fo 
AS Tan Observations on the Behavior of Hydrogen in Zireontun 
Statler Hotel and Publie Auditorium Reervstallization Applied te Control of 
the Mechanteal Mioperties of Moly bdlenun 


Vonday. Oct. 19 


9:30) AM.—Titaniom and Molybdenum 
WALL ROOM. STATLER 2:00 Metallurgy 


Westingti trie 


Determination of Oxyeen in Pitaniun 


KoA. Mossman! Research of ¢ ‘ 
4.0. Grosse 


Another at (Quenchant- 


Fusion Analysis of Moly bdenun Cooling Rates and Hardenability 
Nitriding of Titanium With) The of Pearlite Spacing 
by vatt, lemperature of Steel at Four Carbon Levels 
mid Grant, Massachusetts Institute of Technolo 


1, A. Rine t Na 


Preatment of Hieh Strength. Titaniom-Base Alloys 


by Parris, Frost) Memorial Institut in Steel by High Heating Rates 


blevation of Critical Temperatures 


2:00 


Kinetics and Meechanieal Prop 
erties of Titanium Aluminium: Molybdenum Altos 


Woedne slay. Out 2] 


hy D. Kessler and M. Hansen, Armour Researel 9:00 AM.—& Annual Meeting 
HALE 
lranstormation Kineties and Mechanical Prop 
! 
erhies ol Alloy ire cle Ville ( torial Lecture 
bis Kessler and VW. Manse Armour Research Foundatic ¢ Califo | tit | 


Isothermal Pranstormation of Titanium Manganese 


2:00) P.M.—Boron 
bw 
md Schwart \ Hy pothesi- for the Boron Hardenabilith. Mechanisn 
Correlation Between Treatment. Mierostroeture ane mid Sperser, Ohio State | 
Mechanical Properties of Alloys 


Phe Effeet of Boron Neoteh 
ane Pempes 
by 4b. Powe md ¢ | trie ¢ 


Delacar mad Bost ro Armour Research ke 


Tuesday. Oct. 20 
9:30) AM.—Mechanical 


HALT 


studs of the System 


SEATEER 


Pransverse Mechanteal Properties of Stack The Carbo-Nitriding of Boron Steel- 
Ouenched and Tempered Wrought Steel 
vhy Ma te ot | 
md Paul bk. Bus! 


See Table of Contents, page 61. for abstracts of many of these technical papers 
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i 
und HK. Smuth\ China 4 
by ¢ We Bride. du P e N ‘ & 
1 Spretnak and Rudolph Speiser, Ohio State 
ik 


2200) PLM. Stainless and High Speed Steel 
HAT 
9:30) AM.—Tempering 


peer 
~ Steels Contam te 


briday 
AM.—Mechanieal 


9:30) AM. onstitution 


bet \ll 


7:00) PLM Annual Banquet 


Institute of Weltals Division 


Imerican Institute of Minne and Metallureral bnemeecrs 


All Meetings at Allerton Hotel. Cleveland 


VWonday Morning 
9:30) AM.—Plastic Deformation 


le Corystals 


| 


Plastic ress-Stram Rel 


rected ornbines 


9:30) AM.—Metallography 
MATHER ROOM, ALLERTON 
iherain Structure of ‘ pproxtmatel 


Thi et al Silicon Kinetics al 
by 4. Nehrenhers \ 
Microstructural Changes lntervranular Corrosion of Perritie Stamless Steel 
B.S.1 nd 
| Cerowth Hy hy Speed Steel 
/ A 
‘i 
of Chemical Composition om Sus 
ceptibility of Steels to Temper Britthenes Discontinuous Grain Growth in High Speed Steel 
fulterent 
Phe of Alloy Steel at High Strength Level 
| 
“tram Behavior of Rheotropieally steel 
j ‘ | 
aquilibrium Structures in . Flow and Fracture ol 
Crystals of High Purity berrite 
e Notched-Bar Tensile Properties of Vat 
(oa Loop Studies on th oteh bl Notch Shary 
ind the fron-Vanadium-Titanium Syster \ I 
oof e Soltd Salutes Allover 
rat \thack ‘ \lu 
Hydrochloric Nerd and Sodium dre rete 
Plasticity of Columbiun Wd \ | 
KM VAL Che Hey ‘ 
he Military eol Ca ‘ j 
Delormation f Ferrite Single Crystals 
by FLL.) / niversity of P the Preeipitate 
/ 
/ / ji | 
N 
\l t of Particle Sizes in Opaque Bod 
} i 
Revealin 
Partie 
(M TOBER 1953. PACH ¢ 
‘ J 


Institute of Metals Division. ALALE. 


Vonday {fternoon (Cont.) 


2:00 P.M.—Plastic Deformation 
BALLROOM, ALLERTON 
Plastic Deformation of Single Crystals of Copper 
by J. J. Becker, General Electric Research Lab 
and J. N. Hobstetter, Bell Telephone Labs 
Orientation Relationships in the Reerystalli 
zation of Deformed Copper Single Crystals 


by J. J. Becker, General Electric Research Lab 
and J \ Hobstetter, Bell lelephone Labs 


Plastic Deformation of Reetangular Zine Monocrystals 


by John J. Gilman, Columbia University 


Variation of Plastic Properties With An 
nealing Procedure in Zine Single Crystals 
hy Choh Hsien Li 
Jack Washburn: University of California 
and karl R. Parker 
Recovery in Single Crystals of Zine 
by R. Drouard, Paris 
lack ashburn| | Cali 
and karl R Parker\ niy © 
Some Observations on the Work Hardening of Metals 
by bk. Edwards 


tn s Cs ) 
Jack Washburn, alifornia 
and Fk. R. Parker 


2:00 P.M.—Thermodynamies 
MATHER ROOM, ALLERTON 
Some Applications of the Thermodynamic Theory 
of Irreversible Processes to Physical Metallurgy 
by FE. S. Machlin, Columbia University 
Vapor Pressure of Silver Over Silver-Gold Solid Solutions 


nw ¢ eCahe 
\! arnegie Institute of Technology 


and ©. Birchenal/, Princeton University 
Vapor Pressure of Silver 
by ©. Lo WeCabe, Carnegie Institute of Technology 
and ©. bk. Birchenall, Princeton University 
High-Pressure Oxidation Rate 
of Metals Copper in Oxygen 
by William McKewan, New Jersey Zine Co. of Va 
and W. Martin Fassell, Jr., University of Utah 
Self-Diffusion of Tron in Lron Oxides 
and the Wagner Theory of Oxidation 


he hig arnegie Institute of Technology 
athe t 


and ©. BE. Birchenall, Princeton University 
Decay of Lattice Defects Frozen 
Into an Alloy by Quenching 
by 4. BF. Roswell and A. S. Nowick, Yale University 


2:00 P.M.—Constitution Diagrams 


CHESTER ROOM, ALLERTON 


lernary System ‘Ti-Ta-( 
by John G. MeMullin, General Electric Research Laboratories 
and John T. Norton, Massachusetts Institute of Technology 
Titanium-Rich Corners of the Ti-C-N, 
i-C-O and Ti-N-O Phase Diagrams 


by L. Stone and H. Margolin, New York University 
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System Titantum-Chromium-lron 


by R. J. Van Thyne 
H. D. Kessler-Armour Research Foundatior 
and VW. Hansen 
\anadium-l ranium Constitutional Diagram 
by H. A. Saller and F. A. Rough, Battelle Memorial Institu 
Order-Disorder ‘Transformation in Cu 
Au Alloys Near the ¢ omposition CuAu 
by J. B. Newkirk. General ( 


Analysis of -Molten Zone Refining 
by NV. W. Lerd, Ravtheon Mi Co 


245 P.M.—Panel Diseussion on Reerystallization 
BALLROOM, ALLERTON 


B. L. Averbach, Moderator 
Do Metals Recrystallize 
Paul Bech, Vane Leader 
Interfacial Energy and Reerystallization 


( yril Stanley Smith Pane le 


Recovery 
fverhbach, Pane! leader 
Stored Energy and Reerystallization 
E. E. Stansbury, Panel Leader 
Significance of Activation Energies 
D. Turnbull, Panel Leadets 
Reerystallization as a Nucleation and Growth Process 
I. Burke Panel Leader 


lextures and Recrystallization 
Robert Maddin, Pane| leader 


Tuesday, Oct. 20 


9:00) A.M.—Transformation 
CHESTER ROOM, ALLERTON 


Silver-Cadmium Eutectoid 
by G. R Speich, Westinghouse Electric Cort 
and D. J. Mack, University of Wisconsin 
Diffusionless Phase Change in 
the Indium-Thallium System 
by WM. W. Burkart and T. A. Read, 


lumbia niversity 


On the Theory of the Formation of Martensite 
by VW. S. Wechsler 
Lieberman>Columbia University 
and T. A. Read 
Rate of Propagation of Martensite 
) 
= arnegie Institute of Technology 
Rate of Formation of Isothermal 
Martensite in Fe-Ni-Mn Alloy 
by R. E. Cech and J. H Hollomen, General Fleetric ¢ 
Calculation of Martensite Nucleus 
Energy Using the Reaction-Path Model 
by J. C. Fisher and D. Turnbull, General Electric Ce 


Martensite Nucleation in Substitutional Iron Allovs 


bv John ¢ Fisher, General kleetric 


Stabilization of the Austenite-Marten- 
site Reaction in a High-Chromium Steel 
by >. € Das G iptal 
Len Massachusetts Institute of Techno vy 


ent\ 


. 


Institute of Metals Division. 


luesday s Program (Cont.) 


9:00) A.M.—Symposium on Physical Metallurgy 
of Titanium and Its Alloys 


BALLROOM, ALLERTON 


bifect of Hydrogen on Mechanical Properties of Titanium 


by G. A. Lenning 
M. Craighead >Batt: 
ind RK. 1. Jaffee 


Initial Lxperience With a New Type 
Allo. the All Alpha 
L. Finlay 


litanium 


R. Parcel Ke 
ind KR. ¢ Durstein 
Isothermal Characteristics of Ti-Fe-\ 
by P. Kosteri 


ind L. S. Busch, Mallory-St 


Research and Development Program 


at Wright Air Development Centet 
lw Hassel Wrieht Au 


12:15 P.M.—tM.D. 
Luncheon Meeting 


OTIS ROOM, ALLERTON 


Memorial 


(ru 


Alloys 
Re iret 
iron 


Develo 


Institute 


litammum 


Titanium Corp 


Executive Committee 


2:00 P.M.—symposium on Physical Metallurgy 
of Titanium and Its Alloys 


BALLROOM, ALLERTON 


Hardening and Embrittlement of 
Seta-Stabilized Titanium Alloys 


bv W.M. Parris, A. P. Young 
1. J. Griest, Jr. and P. D. Frost 


Allovs for Ele 
Applu ations 


litanium-Base 
vated. lemperature 


by H. D. Kessler] 
The Influence of Metallurgical Factors 


arch 


on 


the Mechanical Properties of Titanium Alloys 


by Schuyler Heries 


Heat Treatment. Structure and Mechanical 
Properties of Titanitum-Manganese Alloys 


by FL en, H.R. 
and RoI. Jafhe 


Heat Treatment and Alloving of 


L. D. Jatie, W 


ifertown 


2:00 P.M,.—Creep 


CHESTER KooM 


ALLERTON 


Inhomogeniety in reep Deformation of 


Coarse-Grained High-Purity 
by H.C. C) 
and V./.Gr 


Kink Band Formation 


in High-Purity 


Aluminum 


Alu 


litanium 


litanium Metals ¢ ory 


Arsenal 


Mas<achusetts Institute of 
ant 


minum During Creep at High Temperatures 


(ommentry-kouw 


an il 
Battelle Memorial In-titute 
\ 


nj 
Battelle Memorial In-titut 


thoratery 


hambauit 


Subegrain Formation in High-Purity 


Societe Con 


et Decazeville 


bw Andre MU. Gervais? 


Metallographis Observations of the 


by 4. R. Chaudhur 
I. Grant’ Massachusetts In 


ind J.T. Nertor 


num During Creep at High Pemperatures 


Deformation 
of High-Purity Magnesium in Creep at 


( reep Behavior of Extruded Electrolytic Magnesiun 


by S. Roberts 
Further Progress in’ the Development 
Me-Z1 Alloys to Good reep 
batigue Prope rties Between 500 and 650 
by Ra Jessup 
Fisher, Whitehead Magne 
ind J BR 
Properties of Sand Cast Magnes 
um- Phorium-Zine-Zircontum Alloys 
by Ne 


A Rationalization of Measured High-Tem 
perature Properties of be-Cr-Co-Ni Alloys 
Ir.. Coen 


bv J.D. Neshet and WR. Hibbard 


2:00 P.M.—Research in Progress* 
ALTE RTON 


MATHER KhoomM 


Heat Treatment of Titanium Al 
lovs Generalized in Terms of B 
Leonard latle 


Solid-State Bonding of 


by S. Storchheim, J. L. Zambrow| 
ind H. H. Hausner\ 


Grain-Boundary Creep 
by F. NV. Rhine 


The Spread in Orientations Among Micro 


and Deformed 
by 


regions om Cast 
Bell Telepl 
Growth Structure Formed During 
the Solidification of Metal Crystals 


ind Chalmers, Warvard Univer 


Alloys 


niversity of 


hy ¢ 
(uri Pemperatures of Certain Ternary 
by MoV. Newitt and P. A. 


(,rain Size 


The Effect of 


bw Nicholas Grossman, Sv 


Mechanism of Plastiv 
at Low and High Pemperatures 
by F. Rosi and F.C. Pers 


Flow in Titani 


Ss 


Arsenic-Bismuth Phase 


by G 
and K 


1 (,eacl 
Jeffrey \ Berk re by i 


Deformation Bands in Titanium 


by G. A. Geach| 4 


wiuted bl 
and 4.7. Churchmar 


Aluminum and Nickel 


Sylvania 


Carnegie Institute 


Crystals 


on U Itrasoni 


vania | 


inia 


Associated blectri 


ibd 
It 
il 

‘ 

\rsenal 

! 

loront 


ransmissibility 


entry Fouchambaul 
Johr Norton 
{Massachusetts titute of Lechnelogs 
and Nicholas J. Grant\ 
{ Techs ou 
of 
ind 
ium | ekt 
Associates 
Dow ( leet 
ws 
Watertowr 
 Laboratos 
ty 
lectric Products, Ine 
al Industrie lid 
lechnology 
1. M. Ger let Decazeville * The Research in Progress reports listed on the Tue y alter 
j the esented ofr 
Vortor ession wi lee ed ‘ bemg pv | 
Pare Mas achusett Institute af J hne vy 
1953, PAGE 69 


Institute of Vetals Diciston, 


Tuesday [fternoon (Cont. ) 


Sore 


bactors Governing the 
Viierohardness of Pure Metals 


by G. A. Geach 
md J. Winton’ 


Crystallization of Silicon From Solution in Tin 
1. 3. Ge Bell Telephone Laboratories, 


The Influence of Isotope Vass on 
the Physical Properties of 


ind James O. McCaldin( itute of Techn 


Solubility of Oxyeen in Alpha Iron 
by 4.0). Sevhe 


Dependence of Brit 
Ductile Metal 


Gilt General bleets 


ile in 


/ 


in Zine 


of Ultrasonte Lrradiation on 


Vetallurgical Reactions and Process 
| Weld Scheti Renoselaer Polytech 
Properties of Maginestun Alloy Singh 


Crystals at Room and blesated Te niperatures 


by Nashi 
mad drthur A. Burs 


Rent er Polvtech 


Cooling 
Studies With the High Sper Dilatormeter 
ly ¢ Velsont 


md Vippes\ 


/ 


Behavior of Stressed Magnesium Single Crys 
tals Below the Critteal Resolved Shear Stress 
by Arashes] 
Rennselar olytechnic Tnstit 
Arthur Al Burrs wr I 
Origin of the Cube Texture in Copper 
Ve 


6:00) PM.—Cocktail Party for Dinner Guests 


ATTEREON 


7:00) PLM.—Annual 


HALT 


Dinner 


I[merican We 


ALL Meetings at Cleveland Hotel 


ATTERTON 


Vonday, Oct. 19 


A.M.—Award of 
Adams 
HALL ROOM 


\spects of Welding Research in 


British Merchant Shipbuilding 
by ROB 


10:00 Prizes and 
Lecture 
CLEVELAND 


Shephea 


Shipbuildin Conterence 
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ednesday, Oct. 21 


2:00 P.M.—Plastic Deformation of Titanium. 


Molybdenum and Zirconium 
BALLROOM, ALLERTON 


Deformation Mechanisms in Alpha Pitanius 


by A. Ap D.C. Jillson| 
ind S. R Dunbar’ | 
Cold Rolled lexture of litanium 
DONG u md Eppelsheimer, | 


hifeets of Solid Solution Alloving on 


the Cold Rolled Texture of Titanium 
Carl J. Me Hargue. r=if Kent 
Sum E. Adair, Jr., Product 
Joseph P. Hammar | th 
lextures of Rolled and Annealed lodide Zirconiun 


Keeler, WRI ard. J 


2:00 P.M.—Physiceal Metallurg, 


CHESTER ALLERTON 


of Maerostructure on the Per 
formance of Alnico Permanent Magnet- 
GC. (, 
Ire Barr “ela ’ 
Densification and Kineties of Grain Growth 
During the Sintering of Chromium Carbide 
| | 
lifluenee of Aluminum and Stlieon Deoxidation 
the Strain Aging of Low-Carbon Steels 
Leslie and ROL. RK 
\ve Soltening of Beta Brass 
by Harry Green, Hori 
Norman Brown. Universit 


Anelastic Behavior of Pure Gold Wire 
KR. Mi ind Lewis ~ 
Prope rties of Columbiur Containing Nitroger 
Choh-Yi Ang and Charles Wert. | 


electrical Resistivity. of I iquid Metal- 
ind of Dilute Liquid Metallic Solutions 

by kL S Chase Br & Coy 
Robert Yale | 
2:00 P.M.—Research in 


MATHER KooM 


and 


Progress* 
ALLERTON 


[ding Sociely 


2:00 P.M.—Couging and Cutting 


HALE ROOM. CLEVELAND 


The Areair Process 
by WV Dost \ 
Shielded Metal Are Cutting and Grooving 
Helmut The A and J. O Futeet ne A 


Advanced Automatic Flame Cut 
Weldments 
Howe Meat ‘ 


tine for Machiners 


q 
y 
4 
’ 
lt. Gener ectric “ener ont 
and De er 

ry 

ry 
iii 
er Ce 
*See footnote on p. 
ovel 


2:00 P.M.—Resistance W elding Development Welded Bridue Construction 
RED ROOM, CLEVELAND \ Ww (Principal Highway Bridge | 
Rureau of Public Read 
Radiography of Spot Welds 


Robert C. McMaster. Battelle Memorial Institut Recent Applic ations of Welded Dk 
sign to Industrial Building Framing- 
Resistance Weldir in Jet Engin Manufacturing by 4. Amiril Docks. 
y Fre i Wea \Pratt as Whitney Areratt Dh ind E.G. Odlev\ 


nited Nnreratt Corp 


2:00 P.M.—Aluminum and Aireratt 
HATE AND 


\ study of the Cooling Rates in Flash Welds in Steel 


Soldering of Aluminum 


by James Dow \ Co. of 


Sonne Vpplications ol High-Speed Motion Fatigue Streneth of Welded Butt 
beture | to he Welding Ith ” In Thu k Alloy Plate - 
ise | Cor by Me Vu Holtl 
md/. Df \ 
1:30 P.M.—Edueational Lecture Series Some Considerations on Weldability of Aluminum Alloys 
EMPIRE ROOM, CLEVELAND HOTEE Piasecki Helicopter C 
Scientific Basis of Welding 
Massa ett. Institute of ‘ 2:00) PLM.—W eldability 


AND 


6:00 P.M.—President’s Rece Mion and lransition Characteristics of Weld Metal 
National Officers’) Dinner by Earl Eschbacher and WS. Pe Naval Research Labor 


burthes Studies on Weld Metal 
Vicrocracking in Mild Steel 
‘ 


Tuesday. Oct. 20 
1:30 PoM.—Edueational Lecture Series 
AM.—Stainless Steel PMPIRE ROOM, CLEVELAND 
HALE CLENEE AND tif \\ 


ot Cracking | Ma tt~ | 


sday. Chet 


9350 


HALE 


A.M.—W eldabilits 


Submerged: Are Weldir of Chromium Bearing Steels First Pass Groove Weld Crack Su iit 


! 


nperatugre ened Prop 

erties ol Bead-on-Plate Weld 

Pension. Shear and Streneths 


of Spot Welded Titaniun ints 
el Fatioue Properties of Weld Metal 


9°30) AM.—Titanium 


EMPIRE AND 


ercially Pure ‘Titantun 
Steve Cas 9:30 AM.—Titanium 
ANTE 
Alle | Metals Clommercta ure aniue 
Vitaniu \ Study of the Weld 
enal Laborator fected Zone it All 
9:30) AM.—struetural / Mo Gerken 


ind Bes rd il 


ii 


Welded Corner Connections Welding Characteristics of Titanium and 


ctural Steel Discussed 


tol Federal 


by Ernest F. Nippes 
Warren F. Savage Rensselaer Polytechnic Institut 
ind Gordon Grothe a we 
tent 
Factors Which Influence Weld 
4A Pellini, Naval Research Laberaters 
Silver i/ it Alloys for ¢ orrostor 
Resistant Joints im Stainless ‘Steck 
George Handy & Has 
ind J And Me Armco Stee tory 
nd Arthur Shrubsai!\ 
Further Studies of = 
i 
Study of the Effects of Alloying blement- 
Weldability of [i she Weldahilit Titania 
by mt \ | 
j Dridge Ib Ve 
(M TORBEN PAG 


Imerican Welding Soctety 


Wednesday Morning (Cont.) 


9:30 AM.—Controls and Inspection 


KED ROOM, CLEVELAND 


Inspection Techniques for Quality Welding Production 


by Lew Gilbert, Industry and Welding 
and William B. Bunn, M. W. Kellogg Co 


Nondestructive Testing as an Aid to the In 
creased Use of Welding for Steel Structures 


by Lloyd J. Ove Magnaflux Corp 
Tolerances on Fillet Welds 
by John Mikulak and Merle B, Dillman, Worthington Corp. 


2:00 P.M.—Pipe 
BALLROOM, CLEVELAND 
Further Studies of the Are Welding of 
Low-Chromium Molybdenum Steel Pipe 


by J. Bland, Standard Oil Co. Ind.) 


Superheaters for L100 to 15007 F. 
by Bela Ronay},, 
and W. FE. Clautice\ 


Fest Installation 


5. Naval Engineering Experiment Station 


Carbide Segregation in 114 Cr, 
4, Mo Stee Pipe Welded Joints 


by 1. 4. Rohrig, Detroit Edison Co 
and H. S. Blumberg, M. W. Kellogg Co 


2:00 P.M.—Research 
RED ROOM, CLEVELAND 
Welding Metallurgy of Nodular Cast ron 


by Massachusetts Institute of Technology 


The Effect of Low-Temperature Stress-Relies 
ing on Stress-Corrosion Crac kine of Mild Steel 


> jUnion Carbide and Carbon 
by R. McKinsey Research Laboratories, In 


lransformation of Cr-Mo Steels During Welding 


by W.R. Apblett, R. P. Dunphy) Naval 
and W.S. 


Research Laboratory 


Multiple Contact Resistance 


by W. B. Kouwenhoven| 
olins op s | nivers 
and Donald R. Hagner\ Johns Hopkin — 


2:00 P.M.—Edueation 


EMPIRE ROOM, CLEVELAND 


leaching Engineering Fundamentals 
by Holl 


ster, Cornell University 


Discussion by 4. B. Kouwenhoven, Johns Hopkins University 
and R.S. Green, Ohio State University 


leaching Welding Design 


by J. P. Vidosic, Georgia Institute 


vf Fechnology 


1:30 P.M.—Edueational Lecture Series 
EMPIRE ROOM, CLEVELAND HOTEI 
Scientific Basis of Welding 
by H. Udin, Massachusetts Institute of Technology 


6:30 P.M.—Section Officers Dinner 


6:30 P.M.—W.R.C. University Dinner and 
Conference 
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Thursday, Oct. 22 


9:30 A.M.—Pressure Vessels and Research 
BALLROOM, CLEVELAND 
Plastic Fatigue Strength of Pressure Vessel Steels 


by Robert D. Stout, John H. Gross| 


A (Qualitative Study of Residual 
Stresses in Welds by Photo-Elasticity 
bv Melvin Vark, Ravtheon Mix lo 
Effect of Nitrogen and Carbon Di- 
oxide Atmospheres on Are Welding 


by Professors Sowa, Truckenmiller| 
niver 


{ Michiga 
and Wagner ity o igan 


Biaxial Fatigue Properties of Pressure-Vessel Steels 


by 7. J. Dolan and C. Ek. Bowman, University of Ulinos 


9:30 A.M.—Inert-Are Welding 


RED ROOM, CLEVELAND 


Inert-Gas-Shielded Metal- Are 
Welding of Low Carbon Steels 
by George C, ¢ hristopher 


/ 
and R. C. Bee ker International Harvester 
Characteristics of Consumable-Electrode Inert) Ares 
by R.W. Tuthil, General Electric 


Le ffeet of Power Supply Characteristics on Sigma Welding 
by W.H. Helmbrecht and R. L. Hackman, Linde Air Products Co 


Weld Properties of a Carbon Steel Elec 
trode for Use With Inert-Gas Shields 


by Harry C. Cook) Ais 


teductio Leseare ‘ rie 
and Gilbert R. Rothschild \ Reduction Research Laboratories 


9:30 A.M.—Automatice Are 
EMPIRE ROOM, CLEVELAND 


New Developments in Fluxes for Au 
tomatic Welding and Hard Surfacing 


by L. K. Stringham, Lincoln Electric 


Multiple-Electrode Welding by the Unionmelt Process 
by D. FE. Knight, Linde Air Product- Co 
Iwinare Submerged-Are Welding 


by Theodore Ashton. 


Lincoln Electric 
2:00 P.M.—Annual Business Meeting 


7:00 P.M.—Annual Dinner 


Friday, Oct. 23 
9:30) A.M.—Applications 


BALLROOM, CLEVELAND 
New Welding Shop Facilities. Methods 
and Equipment at the Whiting Refinery 
by Ray M. Kolb and R. C. Wheeler, Standard Oi) ¢ Ind 
Silver and Gold for Brazing Electronic Components 
by A.W. Swift and R. J. Metzler, Handy & Harman 

New Results in Tool and Die Welding 

by Robert H. Groman, Eutectic Welding Allov~ ¢ 
\ustenitic Manganese Steel Welding Electrodes 


bv Howard S. Avery] 
ind Henry J. Chapin\*” 


ory 


nerican Brake 


{ 


9:30 A.M.—Inert-Are Welding 
RED ROOM, CLEVELAND 
A New Method to Prevent Rectification of Current and 
High-Frequency Interference in Inert-Gas Are Welding 


by John Murray, Lincoln Electric Co. 


New Developments in Sigma Welding of Carbon Steel 


by T. McElrath, Jr.) . 
and R. T. Tellord' Linde Air Products Co 


Porosity in the Welding of Carbon Steel 
by Glenn W. Oyler and Robert D. Stout, Lehigh University 


9:30 A.M.—Field-Erected Structures 
EMPIRE ROOM, CLEVELAND 
Scale Effects in Notch Brittleness 
by Yoshio {hita, Transp. rtation Technical Research Institute 
Effect of Subecritical Heat Treatment on the 
Transition Temperature of a Ship Plate Steel 
by EF. B. Evans and L. J. Alingler 


Erection of the Welded Splaved Arch 


Bridge over the Rio Blanco River in Mexico 


Case Institute of Technology 


by Camilo Piccone, Civil Engineer 
and Thomas ©. Kavanagh, New York University 


Society for Nondestructive | esting 


All Meetings at Hollenden Hotel, Cleveland 


Vonday, Oct. 19 
9:00 A.M.—Weleoming Addresses 


BALLROOM, HOLLENDEN HOTHI 


9:00) A.M.—Edueational Lecture Program 
SLITE S16, HOLLENDEN 
Purposes and Benefits of Nondestructive Testing 


by S. A. Henk, Battelle Memorial Institute 


Sources of Defects Located by Nondestructive Testing 
by ©. Betz, Magnatlux Corp 


Radiography 
y, kastman Kodak Co 


Magnetic Particl Inspection 
by Thomas, Magnatl x Cory 


2:00 P.M.—Radiography 
BALLROOM, HOLLENDEN 
X-Ray Focal Spot Measurement 


by D. T. O'Connor} 
Naval Ordnance laboratory 
ind D. Polanskyv\ 


Preliminary Investigation on the 
Radiographic Visualization of Cracks 
Los Alamos Scientific Laboratory 
Some Unusual Radiographic Problems 
by Wichael D. Phillip 
Merle L. Rhotens Battelle Memorial 
and Clara Kimmel 
An Investigation of Xeroradiography of 
Uranium With High Energy Sources 


bv R. F Cofeld. Carbide & Carbon Chemicals ‘ Oak Ridge 


2:00 P.M.—Edueational Lecture Program 
SUITE 316. HOLLENDEN 
Testing With Ultrasonics 


by J. C. Smack, Sperry Pr 


Interrelation of Various Testing Methods 
hy Cota A 


Evaluation of Indications of Diseontinuities 
by J. H. RI 


Tuesday, Oct. 20 


9:00 A.M.—Betatron Radiography 


BALLROOM, HOLLENDEN HOTEE 


Characteristics of High Energy X-Rays 


by A. L. Pace, General blectriv 


Industrial Application of the 22-Mev Betatron 
by H. B. Norris, Allis Chalmers Mig. Co 


Some Experimental) Findings and Operating 
Practices in Betatron Radiography at Los Alamos 


by Norman C. Miller] 


Magnescanning (Betatron Magnifi 
cation and Seanning Techniques) 
by 4. N. Haie 


Further Investigations on the In 
dustrial Use of the 31-Mev Betatron 
vers & 


2:00) P.M.—Awards and Lester Honor Lecture 
HALL ROOM, HOLLENDEN 


Field Application of Radiography 


by Adair Morrise Arthur DL Little 


1:00 P.M.—Business Meeting 


Evening—Social Hour 


Wednesday. Oct. 21 


7:30 AM.—Breakfast Meeting for 
Members of 


9:00 A.M.—Isotopes and Problems of 
Nondestructive Testing Here and Abroad 
BALLROOM, HOLLENDEN 


Radioisotopes in Nondestructive Testing 


\pplication of Cesium to Industrial Radiography 


hy Grover M ‘ Alamos Scientific Labe 


tor 
itory 


PAG I 


Mig (a 
= 
hv Paul ¢ teherold Isotope Division 
Smith Cory Atomic Energy Commission 
OC 
4 


High Resolving Power Ultrasonic Flaw Plottir 

, 
Program of Ihrough | al requene \ Modulated | Itrasound 
for Nondestructiwe Testing by Don Erdman, Electro Circuits, | 


bi-Plexing \pplications of the Improved Mark kight Z 
Ray Machine. a Dual Zonal Coordinating Sean Con puter 


MH. Staats. Ma ¢ 


Weednesday Morning (Cont. ) 


Quality Control Through Radiography as Of 
fered by the [nde yy ndent Commercial Laboratory 


Thursday, Oct. 22 


flan S. Kollocl Industria \ 


9:00) A.M.—Magnetie Particle and Penetrant 
Inspection 
BALLROOM, HOLLENDEN Hotel 


Nondestructive Pesting in Gsreat Britain 


Robert Bentle errant: bt 


Nondestructive and thre Recent Developments Penetrant Inspection 


lor Nondestructive Inspeetion Japan Ral 
by J Hashimot lokvo | 


(reneral ( 


bactors in bse of Black Light for Fluorescent 
GammaRays Machine by J. 
by Pau Ro Olahe i tri 


\pplic ition of Particl lhispect ol 


iin Refineries 


Iv 7. ¢ ~ It 
The Use of Dridtum! and Co 
tn Radiovraphy Rak ol Nondestructive Destiny in 
Mee t/ lracerla | Ford Motors (huality Control Program 


by Hart, Ford kngine & Foundry D \l 


2:00 Hrasonies 1:30 PLM.—Eddy Current and Related Subjects 
BALLROOM, HOLLENDEN HOTES BALLROOM, HOLLENDEN 


Calibration Problems in Ultrasonics Testing 


hlectromie Thiekness Gage for Measur 
by ban bLathenhus Sperry Produet 


ing the Thickness of Metallic Coatings 


of Metals With Ultrasonics Surface Waves 
by Willard C. Minton, Sperry Product-, | 


Nondestructive lesting by 


Richard Hoachscl Hay 
Ultrasonies Inspection With 
\utomatic Recording or Warning Signal Practical 


Current) Methods 


ord Operati 


Nondestructive Testing With Conductivity 


by John ©. Smack, Sperm Vr 


Special Librartes Association 


Vetals Division and Metals Section. Scrence-1 echnology Division 


Thursday, Oct. 22 6:30 P.M.—Dinner With Cleveland 
Chapter S.L.A. 
9:30) AM.—Metal Fabrication—Methods- 


MATHER ROOM. HOTEL ALLERTON 
and Literature 


(TER ROOM A. 
Modern Viethods for Joming Metals 


by P27. Stroup, Aluminum Co. of America Friday. Oct. 23 


Abstracting and Indexing Sources for Lit 10:00 


Linprovement of Reading Speed and 


Harold Jol n. Case |r 


A.M.—Technical Session 
erature on Metals and Metals Fabrication CASE oF 


by Allis Mount, John Crerar Library 


Operations Research as a Metallurgical Tool 


by ©. Best Churchman, Case In-titute of : 

Services Available From Large Libraries ey 
hy Esther M. Schlundt, Purdue Universit Fechniques in Report Writing 

by Robert LeFevre Shurter, Case Tr-titute hnelogy 


2-00 P.M.—Fundamentals of the Newer Metals 
CLUB ROOM A, PUBLIC ALDIPORIOM 12:30 P.M.—Luncheon 


KRESTALRANI 
Materials for Use at Elevated Temperatures 


)Minerals and Metals Advisory Board 2:00 P.M.—Inspection Trip to Warner 
by Harris, Jt National Academy of Science and Swasev Co. 


Metallic Materials for Nuclear Reactors Faking the Masters Out of Machine Tools 
by Frank G 


Foote Argonne National La erated Marner See Warner & Swasev 
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tion 
x Corp. 
pu 


lmerican Society 


PRESIDENTS 


SECRETARY 
FOUNDER MEMBERS 


HONORARY MEMBERS 


SALVEULR ACHIEVEMENT MEDALISTS 


HENRY MARION HOWE MEDALISTS 


GOLD MEDAL OF THE AMERIOAN SOCIETY FOR METALS 


Hk ASV. MEDAL FOR THE ADVANCEMENT OF RESEARCH 


CAMPBELL MEMORIAL LECTURERS 


k 


) 
7 
f \ ‘ \ "1 
HA 4 
{ ‘ H. EISENMAN 
[HONDA 
44 1 Ana j j 
‘ rit 
‘ 
| 


‘Wii Members and | 


MERGENCE OF METALS and alloys once considered 
E mere laboratory curiosities into full-fledged 
commercial acceptance may well prove to be the 
dominant theme of the 1953 National Metal Con- 
While steel and its many 
“backbone” of the metals 
they are being supplemented by a host 


vress and Exposition 
alloys continue to be the 
industries 


of new materials, tailor-made 


for specialized re 
quirements of the electronic and atomic age. 
tantalum 


Zirconium, beryllium 


cermets, car- 
bides, boron alloys, borides — and, of course, titanium 

are among the featured materials occupying prom- 
nent positions at this vear's Metal Show. The 
producers are making extra eflorts to portray to 
visitors the exact role of these relative newcomers 
to the metals field and to 


are assisting industry in the 


demonstrate how they 
improvement and re 
finement of a wide range of products 

Beyond the development of the new metal com 
positions themselves, concurrent progress has been 
made in techniques for precision rolling down to 
extremely thin gage. American Silver Co., Ine 


for example, will show a variety of metals 


tanta 
lim, titanium, zirconium, beryllium copper, stain 
rolled 
Sin. and as thin as 0.0005. in. 


in 


less steel and composites in widths up to 


with tolerance of 


Precision-rolled aluminum strip 0.016 in. thick 
will be deep drawn into shells by Scovill Mfg. Co 
on a press which will draw cartridge brass into 
shells simultaneously alongside. The idea is to 
demonstrate the 
of the 


and “earing” effects. 


inherent physical characteristics 


thuminum, which minimize “orange peel” 
The aluminum strip coil being 
fed into the press, incidentally, will be 4170 ft. long 
nonwelded and 1% in. wide 

Thin-gage composite metals will be featured by 
the General Plate Division of Metals & Controls 
Heading the list a 


Corp. e copper clad with stain 
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Producers of Metals and Alloys 


less steel and copper-clad aluminum. Composit 
metals provide engineers with materials which give 
desirable combinations of physical properties, higher 
bette 
fabricating characteristics, lower cost and savings in 


over-all strength, lower material weight 


alloy consumption 
High-purity elemental boron and borides of tan 
talum chromium 


tungsten, titanium 


zirconium 
lanthanum 
available 


Cooper Metallurgical Associates in quantities larg: 


thorium, molybdenum, columbium 


aluminum silicon now are from 
enough for use in production or in large-scale pilot 
plant development. Samples will be on display 
Currently quoted prices on borides, in 100 to 500-¢ 
amounts, range from 25e to $2 per g. 

Among the scores of special alloys to be shown 
by P. R. Mallory & Co., Inc. will be Mallory 1000, a 
homogeneous “heavy” alloy of tungsten, nickel and 
copper, produced by powder metallurgy methods 
and formed into nonsymmetrical shapes by contour 
pressing. It has three broad fields ot application 
for counterbalancing where space is limited (as in 
selt-winding wrist watches); as a rotating inertia 
member (gyroscopes), and as a shielding material 
tor protection of personnel from X-rays, radium 
and secondary radiation products 

Mallory also will have an array of silver and 
platinum alloys shaped into contact points for such 
equipment as industrial relavs, generator cutouts 
Starting switches. thermostats signaling devices ap 
pliances, surgical devices and vending machines 


Metal 


drawing brass, which 


The American Brass Co.'s exhibit at the 
Show, will feature “Formbrite” 


is claimed to be stronger, harder and of greater 
elastic limit than the usual drawing brasses and vet 
retains high ductility for forming, drawing and em 
bossing. One of its principal qualities is its unusual 


polishing characteristics, and to illustrate this. a 


four-station 


automatic index buffer will be in op 


eration polishing cups ot 
Formbrite. In addition, a 
large number of iterms made 
of this alloy, plain and 
plated, will be on display 

\ new melting process 
for titanium, known as 
Method S” and first an 
nounced during the past 
summer by Mallorv-Sharon 
Titanium ¢ orp., will high 
light the exhibit of this pro 
duces The technique com 
bines elements of both arc 
and induction melting 


using a copper crucible and 


a titanium electrode. Yields 
are said to be increased and Coil of Aluminum Strip Is Being Threaded Into 
carbon content of the melt Veu Cold Rolling Mill at Scovill Mfg. Co 

| troll 1 : Cold rolled coils run over 1100 tt. in noth 
be wecise 


The company by the way 


now has capacity for produc ing 1000) tons of heightened by the extensive svinpostum on the sub 
titanium annually ject at the recent Western Metal Congress. much 

Display of the Titanium Alloy Mig. Division of of which was reproduced in Metal Progress tor May 
National Lead Co. is again going to emphasize this Suggested applications for the metal outside the 
producer . development work with the metal zir field of atomic energy, include grid wires in vacuum 


conn. Metallurgical interest in) zirconium was tubes. parts of discharge tubes exposed to high 


Classified List of Exhibitors and Booth Nambeors 


e Res oy rt ter) ne 
Stainless and Mfg. 2012 | 
Vacuum Metals Cort 007 Internat Nickel ¢ 
Corrosion Resistant Steels 
Vanad Corp. of Ame 1325 i ed Metals Cor 130 
4 } eerir Ca j ‘ h I 
Metal W 2723 ‘ teal 
American Ca Iron Pipe ¢ \ Meta Sor 2007 
Ine. 1305 and Alloy . sane 
Arw 1 Pre n Castir (ory 142s American Bra ( 141 : 
Cr P tec ( f A 241 Arw i | Casting €or 142s 
Fahra 2571 Ie im Corp. 1735 High-Temperature Alloys 
Firth ‘ 912 Black Drill 1119 
\ Engineering & Casting ¢ 
General A Co.—251 Bridgeport Brass Co.--807 
4 ‘ 794 
Interna | 832 j h 133 
105 
Ame ‘ 19% 
| 10249 t} ne 912 
\mer er 1405 
Miseo Corporat 211 Mallory & ¢ Ine P. R 1626 . p 
} | 1116 haret Tita 1626 \rw yf 142s 
‘ A ld 
lized Metals ¢ 130 Metala & ( 
4 1) 
| eph 7 205 Piat I) 1029 
} 105 
i \ ‘ 1830 M 1724 
‘ 2571 
ke ‘ | 951 | h Institute. J S15 
lr 
A 
i Meta 2007 il Lead Co. 2409 sty 
l ‘ ‘ 42 
tr n Carbide and Carbon ¢ 
Light Metals and Alloys Vacuum Metals Corp. 2007 
Ame in Non-Gran Bronze ¢ 2515 [DD 
Americar er ( It 1305 Ml Corporation 209 
Stee 
( \ 241 American Cast I | ( 2233 M ‘ 130 
\ & Cory Ge (oope Metallurgica 4 i 670 ( tory 150s 
Plate Divisior 1029 ('rucible teel f Ame "41 ‘ 
| M 30 Fahra 571 1 007 


TORBER 195 PAC] 
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Producers of Metals and AMoys (Continued) 


temperature Cleetroly tic condensers for rectifier tnarketing of titanium carbide-ba 


fliorescent tribe Zirconium in hot rolled bay doy Metallwerk Plansee 


high riterisity nit inal electrode iti eloped hy ira \letal Loo! | tcl 


form now carries a base price of $27 per Cutting productic nm cost through faster machin 


New application Ot in the realm of bye head in ty 


principal Vial\ 
ferrous alloy dong with ampli Of i tronger and tougher tool 


alloy for broader utilization more freely Joseph | 


Berviliumn Corp Offers a diversified Line 


will OCCUPY top pot it the Metal Show « hibit of proaches the proble mi tron 


Phere has been no diminution of interest in metal hon. alloy and tacinile 
to withstand the high te mperature blast openhearth lead-bearin 
encine asa trip through the Metal Show vhich can be mia 

ll. Every extra 100° that can be tacked on to or better 
pound miore thrust. so the TTT »> alo thi 
thr jobs Contin race 

Sterling Tne. has been doine ploneer wor Whore 
in this direction and has veared new Laborato 
hacilities accordingly. Somer of recent pre 
COT AT md metal will be on fap for Meta emonstrate 
Show visitor Mirth Sterling. incidentally. ob 


Metals Manulacture 


METAL with the exception of teels. now 


powder metal compacts, ormginate in the cast ton 
forrna, thre processing and treatment of virgin cast In the family of so-called “need 
metal whether for invots destined for wrought those used for the nodularizing treatment of 
Shapes or for toundry Castine becomes of Won treneth mitave of the nodular 
COMCOTH evidence of new contributions te duetile irons have brought merease 
both ferrous nonferrou metals manufacture their production See Critical Point 
Will be untolded to Metal Show visitor: Progress tor Se ptember p. S2 

How steelmakers can produce stainle teel of High purity and increased yields 
extremely low carbon content Without moditving umed for by all metal 
or melting practies will be « plained teelmakers and foundry nem ome tt 
¢ orp. of America, A new low-carbon Mxomet. Inc. has devel ped a hight 
method appears to provide a solution. since it com ture of about 42000 Fo when ipplied to the hot top 


bines a normal silieon content wath oa hivh chrom rechucine the of feed 
tin to-carbonm ratio 83.5 million plant expansion metal needed in the lot top by retarding the torn 
is now under way for ste up output oof thi tion of bridging within the ingot. Tt is clatme 


ty ol ferrochrornn material will vields 


Another aid to stainbess steed producers iS Vana uch as 12 mount to be added 
Clement Grain th allows. whric hy tered mae analysis. but is nohly | 
to alleviate hot shortness. thereby cutting condition hit. of exothermic 
me costs and mere ismy tonnage. These alloy being offered to t 
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Melting of gas-tres 


quantities under vacuum is a new procedure com 
mercially, the results of which will be 
Vacuum Metals Ce rp 


other things 
52100) steel 


ik dl by 


exhibit will show. amon 


precision bye armgs of 


finished bye show 


fatigue resistance and fewer reyects m processing 


likewise ine 


electronics 


Vacuum-cast metals finding apple 


tions in the industry for powel triby 


elements vceptional pririty 


controlled 


composition and freedom from out gassing are the 


idvant weous factors 


Parent COMPAL of Vacuum Metals. the National 


hese irch ( orp 


will show equipment for 


metals 


fusion analysis of was inh of particular 


contents Phi 


nitroge ind hydro 


equipment also a valuable tool in 
titanium research and production 


Nonferrous foundrvinen will be intrigued by the 


ot bv thie nited States 


high purity metals mm limited 


Coo 


plast materials 
ipted to pattern md model making as well as to 
Cope ind drag molds tor certain sof nonterrous 


products such as art casting. statuary and the like 
said to be ideally suited to cast 
ings of low melting prorat tllovs an the lead-in 
illows mal oa insulating 
leeves tor low-lead brasses 
ln the forging field. a 


of metalworking. the 


Plaster molds are 


rises 
ind bronzes 

in most other classification 
trend is to Continuots opera 
Heating equip 
handling deviees and re 
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tion and full mechanical controls 
presses 
lated accessorie all ane 
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Mill Equipment 


Ame Brake SI Refractories 


2409 


Melting Furnaces and 


Foundry Processes, 
Equipment and Supplies 


Forging Equipment 


Die-Casting Machines 


Ku Machine ¢ 1419 


Metal 


S or completely finished part 
distinguished trom mill products ready for tur 
thes 


fabrication. are the items under consideration 


in this section. Certain subjects dety ready classifi 
that these so-called borderline 
Metals and Alloys 


¥reatest impetus to this sey 


cation and it may be 
included under 

Undoubtedly, the 
ment of the metalworking industry has been from 
the demand by the 


ases Ate 


Armed Forces tor not only com 


Components 


(Refining. Casting and Worging) 


plex forms and shapes but — to compound the ditt 
culties these be of difficult-to-work alloys 
Past issues of Metal Progress have described some 
of these difficulties 
the “Critical 
livhits 


in fabricating kon example 
high 


such problerias in the manufacture of wave 


Point in the 1953 issue 


cuides used in mobile radar equipment and the 
Metallurgical Aspects ot Large 


Forging ind for 


arti Pressing: 


im Mareh 
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Metal Components (Continued) 


explains some of the metallurgical requirements 
that will have to be met in the Air Force's large 
press program. 

Castings —Sustained high interest in ductile or 
nodular cast irons for new applications is still very 
much in evidence, according to the editorial cover 
age given this alloy by the technical and engineer- 
At the Metal Show the American 


Brake Shoe Co. will display nodular iron castings 


ing publications 


which it produces under the trade name “Ductalloy”. 
Three grades are available, ferritic, pearlitic and 
austenitic. The pearlitic grade, Ductalloy 80, has 
tensile values comparable to those of malleable 
cast iron A.S. T. M. 60003, greater hardness, good 
toughness, castability, machinability, and wear re 
sistance. Incidentally, the machinability of ductile 
iron was evaluated in the U.S. Air Force Machina 
bility Research Program, (This subject was report 
ed also in “Fast Cutting of Metals by Better Mechan 
Metal Progress 


resistance 


ical and Metallurgical Engineering” 


for June 1952, p. 95.) Its wear was 
studied by the National Advisory Committee for 
Aeronautics; the reports rated nodular iron to be 
very good in these respects. This company also 
produces castings of Meehanite and of ABK Metal 
nickel-chromium-iron alloy ), the latter being espe 
cially suited to applications involving a high degree 
of abrasion. 

Speaking of new alloys, Janney Cylinder Co. is 


centrifugally casting Armco iron for components 


Classified List 


in fractional horsepower motors where high mag 
netic permeability is desired, and is using silicon- 
iron bronze for blanks which are forged into cages 
for ball and roller bearings used in jet aircraft. An 
other exhibitor of centrifugal castings is Shenango- 
Penn Mold Co 


tubes, as well as items such as rings, bushings and 


This company produces bars and 


other cylindrical items, of nonferrous alloys, Mee- 
hanite, Ni-Resist and spec ial iron alloys. American 
Cast lron Pipe Co will be at the show to tell visitors 
how its quarter century of experience in making 
centrifugal castings can be employed in the mass 
production of identical parts requiring the advan 
tages offered by this method of production 

\ description of the Antioch process together 
with exhibits of aluminum castings made by it, will 
be available at the booth of Morris Bean & Co. (See 
The 


process uses molds made of a special mixture of 


also Metal Progress tor February 1953, p. 97 


sand and gypsum and these permit the production 
of extra-large castings | up to 96 in diameter ) while 
retaining dimensional accuracy and surfaces that 
are comparable to those on castings made from plas 
ter molds. An interesting sidelight on this process 

as well as on the precision O1 lost-wax method 
is that they first found use in the delicate work 
required for casting of “objets dart” 

The high favor held for these techniques by the 
skilled craftsman was, of course, on account of the 


high fidelity of detail reproduced in the castings 


of Exhibitors and Booth Nuambers 


Forgings Howard Foundry 1623 Stampings 
B 141 Janne Cylinder ¢ 2522 4 141 

merice Co merican sre 
Lynchburg Foundry Co. 2461 ‘ 
Chase Brass & Copper Co. 1020 M ; ; ol Chase Brass & Copper ¢ 1020 

isco orpori ~ 
Crayton Tee Bolt Co. 434 HPL Mfg. Co. 933 
Ohio Steel Foundry (« 1116 

Crucible teel Co. of America 241 : ene Heintz Mfg. C« 1001 
Firth Sterlir 912 Precision Castings Co., Inc 509 le 

“ir er ig Ine 912 fetals ontrol or renera 

National Cored Forgings Co., Ine 109 = Union Carbide and Cart ( 150s 

n Carbide ar irbon ¢ 1508 
Ohio Seamle Co. Walde Kohinoor, Ir 2239 
Union Carbide and Carbon Corp, — 1508 
Tubing and Other Mill Shapes 

Castings Powder Metals and 

Alloy Engineering & Casting ¢ 2661 American Cast Iron Pipe ¢ 2233 arts roduction 

American Brake Shoe Co. 305 American Nickeloid ¢ 2721 Adamas Carbide Cory 2550 
American Cast Iron Pipe Co. 2233 Rabeock & Wilcox ‘ ri ‘ Alpha Cory 2602 

American Non-Gran Bronze Co. 2515 Products Divi 212 American Brake Shoe Co. -305 
Austenal Laboratories, Inc.. Microca Bridgeport Bra o.—-807 Amplex Division, Chrysler Corp.— 2212 

Division- 836 Chase Brass & Copper Co 1020 Baldwin-Lima-Hamiltor Cory 1139 
Rean & Co., Morris 2722 Crucible Steel Co. of America— 241 Firth Sterling Inc 912 
Casting Engineers, In« 2350 Flexonics Corp. 616 Mallory & Ce Inc., P. R.- 1626 
Chase Brass & Copper Co 1020 H & H Tube & Mfg. Co. 2216 Prec on Shapes, Inc il4 
Crucible Steel Co. of America 241 International Nickel Co., In¢ 332 Titar Alloy Mfg. Div or 
General Alloys Co. 251 Ohio Seamless Tube Co 1834 National Lead ¢ 2409 
Electro-Alloys Division, Americar Parker Machine (Co., Ince 1932 Union Carbide and Carbon Cory 150s 

Brake Shoe Co 305 Precision Shape Inc 414 Vanadium-All Steel ¢ 1401 
Fahralloy Co.--2571 Superior Tube Co 1014 Yale & Towne Mfg. C« 
International Nickel Co., In« 332 Union Carbide and Carbon Cory 1508 Powdered Metals Division 810 
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Increases of 300% and More in the Production of 
Formed Wire Parts Are Said to Be Obtainable With 
the “Wirematic” Wire Forming Machine to Be Shown 
by Parker Machine Co., In Depending on size and 
shape of the parts to be formed, the tooling can be 
arranged so that two to four parts are produced during 
each revolution of the arbor. At right is shown a set up 
for making four screen door hooks with each revolu 
tion to give a production of 100 parts per min. The 
wire is drawn through straightening rolls and winds itself 
As each 
winding of the wire coil proceeds along the arbor, it 
reaches it is gradually 
desired shape as illustrated abows 


around the coiling section of a rotating arbor 


several forming stations where 
pre ssed nto thi 


Precision Metalsmiths, Inc. will demonstrate how 
these expendable Wax patterns are made in ma 
Microcast Austenal 


will exhibit investment castings 


chined steel dies Division 
Laboratories, In 
ot plain carbon and low-alloy steels, high tempera 
ture alloys and a limited range of toolsteels, em 
bodving close tolerances, smoothness of surface and 
intricate Contours 

Die castings, which are being used in increasing 
quantities for the stator and rotor members of auto 
matic transmissions for automobiles, will be shown 
by Precision Castings Co., Inc. Here again, military 
products such as the detonating fuses for 60-mm 
and Sl-mm shells 


makes, are an important stimulus to the productive 


mortar which this 


capacity of this method of manufacture 
Phe evolution of economical cold extrusion of 
steel has been hailed by the technical press as one 
of the major technological de velopme nts of the past 
Heintz 
they just 


quarter century—pe rhaps rightly so 
Mig. Co., one of the pioneers in this fic ld 

comple ted a multi-million dollar cold extrusion in 
tallation for the production of naval ordnance ) will 
display not only a variety of cold extruded parts of 
steel, but also stampings such as air-conditioner 


parts domestic plumbing fixtures and hardware 
ind automotive components Another exhibitor of 
Waldes Kohinoor, Inc 
unlimited kinds of 


ilso manufacture 


starmpin rs will be a maker 


{ seemingly 


\ 


recesse 


retaining rings 
a grooving tool for cutting 
sin housings and bores to take the rings 


Fubular and special shaped products in most 


commercial alloys and metals will be teatured by 


a number of exhibitors. These items for the automo- 
tive, heating, air-conditioning plumbing and retrig 
eration industries —to mention a few—seem to be 
designed in shapes, contours and tapers as though 
in Challenge to the abilities of the fabricator. HL & H 
Pube and Mig. Co. will show some of these com 
pre \ parts tovether with tubing ot various cross 
One pan lof the exhibit of Supe 
rior Tube Co, will have representative samples of 
cliesel 
electronics, Chemical and metalworking industries 
d also will be 
and alloy titanium tubing, together with arnaprle s of 
the smallest tubing « 


sectional form: 
tubing in all sorts of alloys for the aircraft 


ot COTTE ially pure 
ver drawn from commercially 
pure titanium, measuring only 0.0455 in. outside 
diameter and having wall thickness of 0.00225 in 
booth baat 


made by the 


Precision Shapes Irie will have at its 


ke noth comport nts of variou 


prolil 


COMP anny continuous proce fo customer 


specie ition 


Super-Pressure Tubing, Double-Wall 
Mads hy Superior Co 
Walled Tuly One 


Thinner 
Other 


Two 
Drawn Over the 
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Tooling..... 


I SEEMS THAT Whatever the problem a visitor to 

the Metal Show might have as to machine tools 
tooling or associated equipment, he will in all like 
lihood find an answer from at least one of the many 
exhibitors of these items. The types of equipment 
will range from such highly specialized units as the 
automatic drilling and tapping machine for trans 
mission cases made by Zagar Took Ine to the 
veneral purpose machine being introduced by New 
ive International, Ine. The former has two stations 
to drill and tap six power take-off holes on each sid 
while the lattes 


pe rlorms more than 


of seven different transmission cases 
called the Rindis Universal 
different operations This relatively small mia 
chine is adaptable to evlindrical internal and es 
te milling drilling and boring 
operations slotting band sawing. and turning, a 
We 1) as lapping ana polishing 

About 100 vears ago 


of the modern turret hithe was bovnilt. thee mayor Con 


at the time the forerunner 


corn of the industry was the deve loponnne nt of what 
is now called interchangeable manuf icture to meet 
the demand of industrial « \pansion: today the prob 
lem—to meet essentially the same demand —is thre 
deve lopment of machinery which eliminates in 
nearly all phases of manufacturing activity the ey 
pensive slowness of manual effort. as in loading 
feeding, and eveling 

Some of these manual funetions have been mad 
automatic inmost of the modern machine tools so 
that the workpiece goes through the full processing 
evele with minimum attention from the operator 
However, much remains to be done with the auto 
matization of material between processing stations 
or machines, and with the initial feeding and posi 
tioning of work in the machines. A significant start 
has been made in this direction. but because not all 
metalworking plants can to install such fully 
automatic production lines, their savings in handling 
operations must come fron: more modest advance 
ments. An example of this is the approa h used by 
Precision Welder & Flexopress Corp. Manpower 
requirements are reduced by means of an automatic 
feed on its Model ¢ 


rolls. which will handle materials ranging from 


0 stamping press. The feed 


0.002-in. thick foil to heaviest gages within its 30 
ton capacity, are built as an integral part of the 
machine tor closest relationship to the die. Kurt 
Orban Co., Inc. will show tor the first time the new 
Lindner LBI5 jig borer equipped with a “pre 
selective autopositioner” that permits making pre 


cise first settings for each consecutive hole on a 
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workpiece. By means of an optical projection. sys 
tem, the operator can preselect the table position 
tor the next hole while a boring operation is in 
progress. Working in conjunction with the optical 
projection system is a photo-clectric zero. indicator 
which comes to rest the instant the image of the 
desired location line approaches the center of the 
reticl 

Another means of slicing production time and 
cost in a wide variety of machining operations is 
through the use of special signed machine 


\ number of 


ill powered hivalraulic powe! units for use itt drill 


built around package power tints 
mg. reaming spot facing and hollow milling will 
be displaved by the Rockwell Mig. Co. Bridging 
the gap between the standard drill press and the 
special-purpose machine is the Magna Drill (offered 
by Magna Engineering ( orp.) for fast setups tor 
multiple drilling on tapping in more than one 
essentially, the machine consists of a standardized 
ically powered. adjustable drillhead assemblh 
mounted on a svstem of steel tubes by means of at 
sliding joint which permits a 360° rotation of the 
head. Any number of units may be individuall 
mounted to the table in horizontal. vertical o1 angu 
lar planes. The Clausing Division of Atlas Press Co 
will show some of its drill presses which use a gear 
driven power feed to keep the teed in direct rela 
tion to drill speed. Boice-Crane Co. has a combina 
tion contour saw and band = filer for cutting and 
shaping items such as special wrenches. cams 
stacked parts of irregular shape. blanking and trim 
ming dies and other articles used in laboratories 
and tool lie and Tha hine shops \ smaller version 
Littl 
Wonder Nibbles which cuts metal up to 14 wave 


Phe tool rade by Fenway Machine Co 


of a cutting saw for use as a hand tool is thie 
also at 
punch and die arrangement for cutting holes in 
tubes and ducts without damaging their contou 

“Kroslock” is a new face milling cutter being 
introduced by Motch & Merrvweather Machinery 
black 


and wedge, Mating cross-serrations on one side of 


Clo which has three basic members body 
the body channel and similar cross-serrations on the 
blade hold the blade rigidly to the body. The we dg 
is driven between the smooth side of the body 
channel and the blade after the serrated pattern is 
mated. Blades are either high speed toolsteel oy 
tipped with cemented carbide 

Pools and associated equipment will be given as 
much attention as the machine tools which us, 


them. Thus Allison Co. will feature cut-off wheel 


cuts 
to CLOGS 
t OOM) 


\I\ 

steel National 
lustrial whe 


nbs 


| 


contains 


on ats wheel 


sist toolmaker 


loa 
| 


| related part 
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to bye ‘ 
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Tooling (Continued) 


is Johnson's No. 130° Wax-Cool, a soluble 


coolant which will provide lubrication at pressures 


water 


up to 200,000 psi. and at temperatures up to 450 
Ih. Other products being exhibited by S. ¢ 
& Son, Ine 


SCTCW 


Johnson 
. include Wax-Cut for use in automatic 
machines, gear cutters, gear shapers and 
grinders; Stik-Wax used in drilling, sawing tapping 
and grinding; and Wax-Draw, which is available 
either as a nondrying lubricant or a dry-film lubri 
cant for use in drawing and forming operations. 
Machines for the newer methods of production 
will be in strong evidence, as for example the con 
tour, bend forming and radial draw forming ma 
chines made by Cyril Bath Co. Radial draw forming 
is receiving increased application in plants manu 


facturing components for jet engines because this 


process permits fast production of circular parts of 
held 
closely and wastage of metals is at a minimum. The 
effect on the metal of the radial draw forming opera 


tion is not greatly different from that obtained when 


light cross section, vet dimensions can be 


Meat Treating. . 
_" N ONE compares the heat treating of today 


with the practices of that period some 35 
a kind of a black 
magic and advanced alchemy, it is truly remarkable 
that so much progress has been made—and often 


against militant ignorance 


vears ago when it was largely 


It would be safe to say 
that this progress has been in small but continuous 
spurts, rather than in great and spectacular rushes 
There are examples of such small but significant 
advances in heat treating during the past vear, most 
noteworthy being the steel mill installation for heat 
ing alloy and stainless steel billets for the manutac 
ture of tubing and shapes by the extrusion process 
\ttempts have been made in former years to utilize 
salt baths for heating steel blanks for forging, but 
the first large production installations were made in 
1952. A number of salt baths have been installed by 
an automobile manufacturer for heating alloy steel 
plates for forming. Significant also is the Aldip 
process of coating steel with aluminum (developed 
by the General Motors Research Division and de 
Metal Progress 


p. S5) which has been placed in operation in a 


scribed in the July 1955. issue of 
number of commercial installations during the past 


vear. To a considerable extent 


these large-scale 
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the metal is drawn in a press, This forming opera- 
tion is essentially the same as stretch forming. with 
the exception that an auxiliary hydraulically ac 
tuated ram engages a hard bronze shoe against the 
metal to be stretched so as to compress it between 
the shoe and the revolving die. The function of the 
ram is to maintain the cross sectional shape ac 
curately while a prece Is being stretch formed. The 
rotation of the table which carries the round die 
compels the part to be formed to the shape of the 
die and its diameter 

Kux Machine Co. Baldwin-Lima-Hamilton 
Corp. will display powder metal presses. The former 
will have at its booth a 30-ton unit capable of mak- 
ing powdered parts up to 4 in. in diameter and a 
in. maximum depth of die fill. The machine is 


completely automatic in operation and requires only 


and 


oceasional filling of the supply hopper for continu 
ous production. The Baldwin-Lima-Hamilton ma 


chine, known as model ¢ 


has a compacting pres 
sure capacity of 100 tons és 


operations have been made possible by two rather 
recent improvements in salt bath furnaces: Life of 
refractory pots has been increased considerably as 
a result of better refractories, and electrode life has 
been increased by the development of the sub 
merged electrode so that they last for months rather 
than weeks as formerly 

Martempering and austempering are meeting 
many of the tough requirements tor the heat treat 
ing of ordnance material. Thus, the ballistic require 
ments of the new armor piercing shot are 
more severe than in World War II 
martempered to avoid anv danger of cracking and 
at the same time develop the hardness desired in 


these highly 


h 


the se are being 


alloved The considerable iti 


steels. 
ternal pressure developed in the tubular body of 
the bazooka at the time of firing demands a tubs 
of consistently uniform physical properties after heat 
treatment, and such uniformity is being obtained 
by use of a modified auste mpering treatment. In 
stallations for these applications were made recently 
by \jax Electric Co 
other problems will be available from th 


representatives at its booth 


and intormation on these and 


firm s 


While on the subje ct of heat treating of ordnance 


| 
hip 
; 
& 


‘ plain it its booth the 


t-combustion 


of 
‘furnaces tor shells 
cartridge cases, bombs. rockets and related items 
of national deterse 

The Gas Machinery Co 


opel ition its 


\iubit and have in 
heat treat 


furnace 


will « 
Gasmaco fturnace for the 
ment of high speed toolsteels. The LISCS 
radiant tubes of silicon carbide and has provision 
for the introduction of a selected heat treating at 
mosphere. Continental Industrial Engineers, Ine 


will 


reheat furnace which reheats tubes after the piercing 


describe to visitors their automatic plugmill 
operation to obtain thermal uniformity from the 


This 


a number of others manufac 


leading end of the pierce to the trailing end 


together with 


tured by the 


stee] mill in the 


company, has been installed in a larg 


middle west 
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tungsten and the high cost of 


The shortage of 


high speed tungsten steel have brought attention 
to the molvbae nun types of high peed teel. These 
do present Sentry 

booth 


hance ning of molybdenum steel 
will bye available hard 


sample tools that mav be brought ou by 


hardening 


problems 
Co. will have a furnace in operation in its 
demonstrating the 
tap blanks. Facilities 


ching ol 


tor the 


interested visitors 
\ re lative ly 


is claimed for the 


wide 1 oft appli 
Alloase built by Sur 
face Combustion ¢ orp which it will exhibit at its 


booth 


process 


furnace 


Phese applications include case and home 
geneous carburizing, carbon restoration, dry evanid 
ing. clean hardening, bright annealing. and hot oil 
ncehing 

For the initial heating of hot blast stove 


gas may not be available for the first start up Hanieh 


Supplies, Trays. 
Refractory Part« 
\ lige Ir il 70 
Gap 24102 “ne 


Atmosphere Preparation 2015 
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ale Brosius, Inc 2454 ale i 2454 
Selas Corp. of America— 2743 Lindberg Engines 
Westinghouse Electric alem-8r is, National Lead 
Westinghouse Electric Corp. 1641 
Electric Furnaces 
He Mfg. ¢ 1001 ‘ e 914 3, 
Ipsen Industries, | 132 Continental Industrial ‘ontinental Industrial 
Leeds & Northrup Co.--2224 Ine. 2727 
Lindberg Engines Electric Furnace ¢ 242 
em-Br is, It 2454 Gulf Oil Corp. and Gulf Re 
entr 1103 ‘ 1140 ‘ ‘ pe 
Upt Electric | 2649 Houghton & Co., EF. I Lindt 
Waatinebouse Bleciric 1611 Ipsen Industries, In« North American Mfg. 
Le« & Northr ip ¢ | 
ale Br i Ine 
ie Water A 
Induction Hea gf We er Mfg. ¢ Ir 2766 tt 4 n, J 1915 
PAC 


Mig. Co. ha developed t fuel-oil burner unit 
Burners of this kind were first put into operation 
at the Moline lron Work 
furnaces. The flameless gas burners 
Ine. and called “Trradiant Grid 


that COMPAny s booth Premixed gases are delivered 


made by Granes 


will bye hown at 


from 


iy proportional mixer through a pressure 


chamber alter being preheated im a retort to 600 
The ga 


and thy 


mixture burns within the ceramic vrid 


burned gases travel through a series of 


flues to maintain a 
mately 22007 


te mperature of 


of the many variables encountered in 
4 the operation of inclustrial furnaces continu 


to 


reined into narrower limits and to become 


complete expli it and instantaneous, Indica 


tors. recorder and controllers tor 


te 


pressure fuel How, furnace atmospheres dew port 


re being steadily re 


th aks 


CVCTL ¢ he al analy 


fined to a level of uncanny accuracy 


to the contributions of clectronics 


Scanning the exhibits at the Show which accent 


ol better mistrumentation. the 


thre profit possibilitie ‘ 


visitor will be linpressed by the trend toward spe 


chalization. As « d recently by John G C,arrett 
of General Electric 
With new technical deve rit 


meter and instrament ce 


nit 


in the world today, there is a corre sponding InCTCase 


in the demand for spec ialized electrical measuring 


We expect demand tor these device 


devices 


nearly to double within the next decack 
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Meat Treating (Continued) 


\ radiant tube burner tor controlled atmosphers 


will be one of thie 


Vel il kinds ot burner 
which North American Mig. Co will exhibit. De se 


nated is Series 122 | venglow this burner wot thi 


sealed-in typ for use with 4-in. or larger radiant 


tribe The tubes discharge the combustion product 


it thre opposite end outside the furnace so that the 


re is not contaminated Air tor the 


burner os upplied by sinule pip hut thie supp! 
is divided within the burner so that a part of it 
passes into the tube for mixing with the burnir 

thus prolon rime’ combu tion 


Temperature Indicators and 


Controls 


\inong thr 
bye displaved by Leeds & Northrup ¢ o. will be port 


scores of indicator and recordes to 


ible panel rack or cabinet desiens. some of which 
pros ide as many as 126 te mperatures or 16 mechani 
cal load ports to be checked in rapid SUCCESSION 
The instruments may be used with the rmocouple 

Phermohm or Ravotube detectors. as well as with 
load cells. Other portable and panel indicators have 
been developed to check steam or condensate purity 
solution conductivity. and hvdrow Concentra 
tion. | 


ven such out-of-the-ordinary factors as the 


ish content of raw sugar or the saltiness of soil come 


under the ready serutiny of portabl indicators 
bast-acting electronic strip-chart recorders neh 
thraose to exhibited by Wheelco lastruments 


Division ot Barber ( olman Co 


partially explain 
the success the steel industry is hay ing with immer 


Shon thy rmocouple Ss of platinum and platinum plu 


obsery in 


temperatures of openhearth 


Classified List of Exhibitors and Booth Numbers 


Indicators and Recorders Pyrometers en I I 132 

Diamond Power Specialty Corp.—1630 rest es, 1 

resting Laboratories, Leeds & Nort) 2024 

Leeds & Northrup Co, 2224 eter Ir Automatic Fluid) and 

her in Eleetrie Ce lr 716 Wi 1) 

Fempil’ Corp. S41 Bat 2473 Lee & Northrup 224 

West ent Corp.--2719 2647 

1) Gas Samplers and Analyzers Aue TET 
Barber-Colman ¢ 2473 Cities Service Oi] 919 \ ee Engines 1642 


ind electric turnace melts 


teelmaking 


the « 


\ digest of progress in 


temperature measurements, covering 
\perrence of several plants with this typ ot 


194 


on temperatures in lower ranges 


couple, appeared in Metal Progress tor June 

C jos check 
such as in preheating for welding tempering ot 
toolsteels ind in shell molding can be expedited by 
cravon sticks lacquers and pellets which become 
liquid at specified temperatures, Manutactured by 
le mpil ( orp these products tor the first time will 
be available for temperatures of 413, 425, 435, 463 
75 and 48S— F. Pellets also are made tor the upper 
range of 2050 to 25000 FL Regulation of the dew 
furnaces, essential 


port itt controlled itmosphere 


to effective gas carburizing. carbo-nitriding. carbor 


restoration ina other heat treatments. Can 


wccomplished with the aid of a self-contained unit 
which pumps furnace atmosphere through a 5) 16-in 
steel tube. and then condenses water Vapor on a 
measuring element. Through an electronic hook up 
itmosphere dew point is directly indicated, recorded 
md controlled. This recorder wa perfected by 
Ipsen Industries Ine 

Combustibles and 


content Ith 


FASCS meastires of combustion ethic 
ie recorded on a direct-reading meter introduced 
several vears ago to the industrial field by Citic 


Service Petroleum Ine. as 


in outgrowth of simular 


used to analvwze automotive and aireralt 
exhaust case led hie it pre fon 


in the metals inclustric will 


it the Show S 


Welding and Associated Processes 


OINING of metal components by welding and 
J os perhaps the most rapidly adv ancin 
science known to the hard goods mantubacturing in 
today 


clustries Convincing proof will be found by 


inspection of the many exhibits at the Metal Show 
devoted to materials and equipment for welding 
operations in one form or another. Universally, the 
trend is to lessen ce pe ndence upon the skill of the 
individual operator ind to build it into mechanical 
devices additionally, lower the 
mantal effort and insure uniformity of production 

Noteworthy are the 


full automatic and 


which burden of 


many new installations of 
automaty hidden-are 


welding throughout industry. In this svstem a sup 
ply of neutral flux is ted from a hopper or Cone 
the electrode wire and the arc. contributing to 
soundness and homogeneity of the weld deposit 
Lincoln Electric Co 
work 


Squirt) we Ider which is manipulated boy the oper 


ator but has feed of the electrode wire 


will have on display tyvpu il 


units for this inclading a 


Fully automatic machines may be equipped with 


tandem head or a twinearc head where fast 


straight-line operation is desire d 
Phe latest Lincoln deve loprne nt is automatic hard 
using mild steel 


facing with the flux-covered arc 


electrode wire and special agglomerated alloy 


containing fluxes which may be varied in analysis 
to meet different service re nts. To sper dl up 
this machine hard fac me. a new typ of device ha 
been deve lope d to oscillate a standard we Iding head 
from side to side to de posit a wide bead 

For use in conventional hard facing by the manual 


method. a new allov electrode withstanding tem 


perature up to combined with lieht to 


deposited will 
Steel Division 


medium ind machinable a 

be shown by American 
of American Brake Shoe Co. It i 
lower in price than cobalt-base allo 


used in this t Of contin 


considerabl 
taterial 
Another concept of arc protection. 
feeding a upply of neutral wa icon or helium 
the electrode Witte 
shi lded 


created live ly 


im it 


interest among metal 


engimeers. Lincoli will show a new a-« 


of this design employing i modified method of pore 
enting rectification of current and hich Prequency 
television and radio com 


interference with radar 


munication. which i 
ment regulation 

Viking Division of Progressive Welder Sales Co 
also will exhibit a neath pach ied inert-are welder 
long with a standard direct-action pot velder and 

rectifier arc welder 

extrusion coated and pooled welding 
vire for use in the sigma proce omewhat of a 
will have top billing in 
the exhibit of Weldwire Co. [ne 

Resistance 
and projection pe have beconrn 


tion tools 


rarity. ace ording to re ports 


velding machine of the part eam 
tandard produ 
Pavlor-Wintield ¢ orp. will show some 
of its designs 
and jet engine plant Phey use ce 
drv-disk rectifier system. Thi company also will 
duty flash welder now it work in 


produ tion of aircraft landing gear. rotary drill pipe 


Which have been installed aireratt 


current trom: a 


feature its heavy 


inal ordnance items. In the past vear 
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laylor-Winfield has installed the amazing total of 
73,000 kya. of rated capacity in such flash welders 
and transformers 

Just how important are styling and color in some 
thing as prosaic as a welding machine? To judge 
tor yourself, you can take a look at the new line of 
A. O. Smith Corp., completely restyled during the 
past year by a prominent industrial designer. Trim 
smooth contours and striking color treatments will 
be apparent at once 

To meet exacting requirements in spot welding ot 
areraft: Components, S¢ iaky Bros., Inc., is demon 
strating a novel bit of welding machine vadgetry 


a “Micro-Metric’ 


nier adjusting knobs for longitudinal alignment of 


‘ upper electrode holder with ver 
electrode tips (in and out) to a displacement of Ls 
in. and radially to a total of 10° (5 
left of Center ) 


Manual are welding is always done preferably in 


right and 5 


the down-hand position, so most shops make use of 
positioners which allow the work to be moved to 
Steadily 
increasing size of weldments has meant a need for 
Mac hine 
Co, will have one on display capable of handling a 
2000-1b. load and adjustable almost by finger touch 


the proper angle for down-hand deposits 


larger positioning equipment Aronson 


Brazing of titanium alloys with the aid of special 


silver alloys has been the subject of recent intensive 


study by Handy & Harman. Preliminary work dis 


Welding and Associated Processes (Continued) 


Classified List of Exhibitors and Booth Nambers 


closed that the ever-present oxide film on the metal 
had to be dissolved first and the “denuded” titanium 
Further 


tion was needed against absorption of nitrogen and 


protected from further oxidation insula- 
hydrogen during brazing to avoid embrittlement. A 
flux containing acid fluorides solved the problem of 
oxidation, and a modified brazing technique with 
silver alloys produced butt joints in %-in. and 4-in 
titanium rods with tensile strengths averaging 42,000 
psi.—some as high as 52,000 psi. Samples will be 
The flux 


also is effective in brazing zirconium, tantalum and 


available for inspection by Show visitors 


other refractory metals 

The new Aircraft ¢ omponents Division of ker 
rotherm Co. will have additional data to offer on 
brazing of titanium, using high temperatures and 
nickel-chromium brazing alloys. The system is al 
ready being used on gas turbine parts such as inlet 
guide vane assemblies hollow cooled turbine blad 
ing, variable area control nozzles, hot-section stator 
assemblies and a few other elements 

Cost-reducing methods used by a wide range of 
metalworking industries to overcome difficult join 
ing problems will be featured by the Nelson Stud 
Welding Division of Gregory Industries, Inc., dur 
ing the Metal Show 


developed stud brazing technique in which its port 


Nelson will also show a newly 


able stud welding Cir Cat he used for fastening 


studs to light-gage sheet metal 


Kame Welding and Cutting, mith Corp, A. O. 231 Nelson Stud Welding D 
Equipment and Supplies Union Carbide & bon Corp. 1508 Gregory Industries, Inc.—203] 
Weldwire Tre 604 kwe M ( l ta Powe 
American Bra 141 Westinghouse } I 1310 
mith Welding Equipment 510 40° 
Resistance Welding rugated Quenched Gap 2402 
Union Carbide and Carbon Corp 150s « 
' Ilr n Carbide and Ca n ¢ I 150s 
Weldwire Co., Inc. 604 Alloy Metal Wire W Electric 1611 
Mallory & ¢ Ine R.- 1626 
Are Welding and Electrodes Precision Welder exo} 
Corp. 1924 basteners 
Alloy Meta: Wire Co., Inc, 2723 Progressive Weld 2201 Acme Steel D 
American Brass lal | wall ‘ Delta Power 239% 
Manganese Steel Divi Fool D 1310 Eaton Mfg. Co., Reliance D 
American Brake Shoe Sciaky Bros., In 2106 
‘ 20 
Aronson Machine 2435 ‘ 
rugated Quenched Gap ¢ 2402 ( h ¢ R. } °417 
(rucible Steel Co. of America Tavior-Winfield 1907 H ‘ 310 
Empire Products, Ine Ca Loh Waeltronte TET 
Division 1634 ] 
Erico Products, Inc 1011 ‘ 
; Sardi Brazing and Soldering Gregory Industries, I 2031 
Graham Mfg. Corp. 2572 
Hobart Brothers Co. 2577 (Manual or Automatic ) itheo Division, South Che 
( 
KSM Products, Inc. 2130 Alpha Metals, Inc.—643 
i 
Lincoln Electric Co.-1712 American Brass Co.—141 
Nelson Stud Welding Div., Electric Furnace 242 er 
Gregory Industries, Inc 2031 Ferrother ‘ Positioners 
Rockwell Mfg Co., Delta Power | Handy & Harmar 911 Aror n Machine ¢ 2435 
Division -1310 Lindberg Engineerir 1521 Product Inc 1011 
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Step up and try your own hand at welding steel 
studs to a backing plate in the exhibit of KSM 
Products Inc., if you are so minded and need the 
exercise. Engineers will point out to you the fea 
tures of a standard welding stud, including precisely 
controlled diameter and rolled threads, with care 
fully weighed and centered solid flux 

Rapid and economical gouging and cutting of all 
metals with the aid of a carbon are electrode and 
holder hooked to 


stream of compressed ait directed just behind the 


a d-c. welding machine and a 
are will be demonstrated by Arcair Co 

In bolting to assemblies of aluminum, magne 
sium, brass, bronze, fiber, plastics or wood — where 
there is the danger of stripping tapped threads 
thread inserts of stainless steel wire offer good in 
surance against damage. Heli-Coil Corp. will show 
17 standard sizes of these inserts which it is now 
producing, for both original equipment manufacture 
and production salvage operations 

Synthetic resins are taking over as bonding ma 
terials, in place of welding and brazing, tor many 
Eutectic Welding Alloys Corp has some 


interesting data on resins bonds. showing how they 


products 


stack up in comparison with welding, brazing and 
soldering. As a supplier of materials for making all 


four types of joints the matter of bias should be 


minimized in this ippraisal S 


A aways, there is considerable activitv in metal 
cleaning and finishing, and during the past year 
some of this was reflected in such novel de velop 
ments as the descaling of hot worked steel by in 
duction heating and the chemical polishing ot iron 
Certain trends, some of which began several vears 
ago, are becoming More pronounced as tor exam 
ple the use of ceramic coatings in alloys (lean im 
strategic metals) which are to be used at high tem 
peratures. Also, the expanding applications for 
aluminum and PAGES abe pushing the demand 
for better finishes and casier methods of applying 
them to these metals 

A trend which has definitels 


ing the past year 1s toward the use of ultrasonic 


materialized din 
frequencies for cleaning. this process elec- 
trical energy is transmitted to a transducer, con 
verted into high freque ney sound energy and this 
is used to cause extreme turbulence in the cle animg 


solvent Material to he 


solvent uch 


cleaned placed inn the 
directly in the 


path of greatest focal intensity of the 


as. trichlorethyvlene 


ultrasonic 


Cleaning and Finishing 


Fully 
Exhaust Manifold for Natural-Gas Engine at Plant of 


Automatic Welding of Circumferential Seam m 


Bos-Hatten Co., Buffalo. With this hidden-arc method 
flux is deposited from the hopper over the arc, while 
work revolves below. Standard Lincoln welding head is 
horizontal rail for 


fraverss d on lon titudinal seam 


waves, Within this focal area, a penetrating « lean 
me action results that removes oil grease chips and 
other foreign matter almost instantaneously and 
from even the finest openings and crevices 
Exhibitors of this kind of equipment are Circo 
Equipment Co., Detrex Corp. and the Toeco Divi 
sion of Ohio Crankshaft Co.: the latter two firm: 
entered this field during the past year. The cleaning 
unit to be shown by Circo Equipment Co. em 
ploys a quartz crystal, while the Detrex “Soniclean 
unit employs barium titanate for the transduce 
Energy from the former is beamed through an 
acoustic window located in the tank wall contain 
ing the alkaline or hydrocarbon cleaner, the trans 
ducer for the latter is immersed directly into the 


hvdrocarbon solvent. Tocco plans to demonstrate 
the use of its new generator and related parts as 
applic d to ultrasonic cleaning and degreasing. Ac 
Toc co engine 


cording to development of this 


venerator makes possible the use of much greater 
mmounts of ultrasonic power than has been prac tical 
up to this tine Ultrasonic cle ining ia big depar 
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ture from induction heating. but the importance of 
this venture is indicated by the broad scope of the 
program under way at Tocco 

\ vapor degreasing unit by Manutacturers Proc 


essing Co., identified as Model B-121. is said to have 


been engineered for “on the spot cleaning so as to 


eliminate hauling and other handling ot special 
degreaser baskets. Oakite Products, Inc. will ex 
plain how its new detergent, Composition No, 26 
combines the cleaning action ol alkaline and sol 
vent-type cleaners and can speed the removal of 
tenacious heavy soils from iron and steel in a single 
immersion lasting from to LO min 

of metal parts will be featured by E. I 


in its Houghto- lean No 


Cold cleaning 

Houghton & 
4839 and No. 440 tor 
the removal of ordinary soils, drawing compounds 
cutting oils and rust preventives Pennsvivania Salt 
Miu. Co. will exhibit a number of cleaning and ce 
oxidizing agents for aluminum. as well as cleaning 
Chemicals for irom and steel 

Some of the hanical methods 
ol « le whi American \W ( labrator & | 
ment Corp. has made recently will be explained at 
its booth \mong these is wet blasting and cle ining 


of nonferrous metals with 


| round 


Ml 
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Cleaning and Finishing (Continued) 


abrasive grain that is propelled in a water slurry 
It produces a more lustrous finish than that usually 
associated with wet blasting, and also has less ten 
dency to than do conventional wet 
Attention will also be called to 


a liqquid type rust inhibitor using an organic miate 


rprint 


blasted surfaces 


rial which goes into solution immediately and 
leaves no stains on rinsed work 

One of the latest additions to a varied line of 
polishing and buffing machines which Hammond 
Machinery Builders, Inc., will display is the M ide] 
10 VRO variable speed polishing and buffing lathe 
Phe machine. for floor mounting and of the over 
hanging-base type, is powered with a LO-hp. motor 
and has a speed range of 1500 to 3000 rpm Di 
mond abt iSive compounds for erinding lapping incl 
polishing will be exhibited by Engis Equipment Co 

\ pe sky problem in convever-line handling oft 
articles for spray paimting ts the need to bring the 
items as close tou ther as possible so as to pres rit 
an essentially continuous surface for the coating 
operation the equally Hnportant nee d to change 
this grouping to normal spacing for transter to 
quent operations Ransburg Electro-Coating 
Corp. has pro ided the answer to this probl mi with 
its grouping 

Phis equipment 


kat 


adaptable too tandara 


controls transitions between 
ral and lose wid 


matically transters the items from 


ind to the 


COTIVE Vor. ombin ition 


Ver The 
Called “Pyrolock” Protects Metal 4 
Lone a 10 Se t pee 
atures Hotter Than the Melt Point 
of the Metals. In this test. the untreated 


panel al thi mod 


parti nt 


mided missile fwld. Extensive lab 


\N 
. 
4 
less than a second under an j-acety 
”, lene flame at approximately 5000 | 

‘ coatin at left. was unharmed after 

Co. at the request of the Defense De 

sulatine material resists hi ther temperd 
’ tures for er periods thi y other 
onger } iod han any 

int to most chemicals and solvents and 
‘ 4) ' hia a fil hi nal frenetl 

: 


Electro-Spi i\ process 
pas thee it 


na rectangular irticles about two 


matic painting of square 


and halt tires 
than by hand spray 


Use of preplated metals for articles needing i pro 


tective or decorative finish offers favorable possibili 


manufactures wishing to avoid thi 
st and trouble of maitaming their own finishing 
departments American Nickeloid Co. will exhibit 
trip and sheet steel, copper brass. zine and alumi 
num. one or both sides of which are electroplated 
with nickel, chromium, brass on copper Also avail 
ible ire crimped corrugated on striped sheet 
electroplated with the metals mentioned in various 
The metals are protected 
ition in the custome 
by plasti 
lacques 
hromium plating units inh SIZES ¢ ipabl 
10 to SOO squin, will be ited b 
onard Electric Co. Possibk ipplic 
ire the chromium of cuttin 
incl such as Gears, Ca 


solution 


Classified List of Exhibitors 


Piekling. Cleaning. Degreasing 
I) (or 2567 
"5049 


Baffers and Polishers 


= 1037 
1807 
200s 


Grinding Wheels and 
Abrasive Belts 
M e 1211 
1037 


2300 


Equipment tor Purification 
of Solutions 
Preventives and Paints 
702 
Americar 1104 


\ ‘ (he 


‘ 
—— 
: 
hy ovable Tray Used in the New Ultrason 
‘ ar D ped 1 Detre ( 7 Law ol 
Llectric Shaver Division of Be ton Rand 
briclit lippin moc md pickin 
with Neoprene rubber Kore ‘ il Siu ina 
lead: fume exhaust hoods and duct sections of “Rigi 
ton rings and shatts. called reinforced polyester structural mate 
(hromosol heyy plating it room temperature d acid proof equip 
Booth Nambers 
\ M ‘ 
127 
‘ Pool 
( | 
\ in WH ‘ 1226 
Enthone, | 2517 TTT 
‘ 
eshe 424 Heil Proce Equipe W ate 
Inte Nickel ¢ 
115 
‘ 774 ESE 2007 
hese | ‘ 
( 
Oven Udylite ¢ 
‘ 2517 } ‘ 
Ir 40 
115 
7 1 
M ‘ “ 
OF ‘ I A A. | 2101 | 
4 2124 I j 142 
M hat my ‘ 
) M ‘ 1030 Manha ‘ I) 
Che par 1933 | 
Tool Division 1310 
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7 KEEP ATTUNED to the tempo of today’s produc . 

tion and to insure unfailing adherence to quality 
standards, equipment and devices for testing and 
inspection of metals are moving from the laboratory 
out onto the production line. There they must meet 
requirements for fast action and ruggedness not 
always too essential in the more leisurely pace of 
the laboratory 

Nondestructive testing assumes new importance 
in the light of the foregoing, so we see X-ray ma- 
chines fitted to conveyer lines to check soundness 
of castings and fabricated parts as fast as they move 
by, and adaptations of fluoroscopy to the X-ray to 
dispense with the delay incident to development 
and viewing of film 

Westinghouse Electric Corp, will show how con 
veyerized X-ray inspection works with its Producto 
graph unit, and will also demonstrate the X-ray 
Huoroscope The theme of the entire Westinghouse 
display will be “automation in the modern plant 
and each piece ot equipment to be shown in the 
booth has been evaluated on the basis of its relation 
to in-line production 


Portable X-ray machines operating on 110-220 


Conductivity of Nonferrous Metals Is Read Directly 
on the Dial of This New Meter Introduced by Mag 
naflux Corp, All that is needed is a %-in. diameter 


Testing and Inspection Equipment 


440 v. and in capacities of 120, 175 and 250 kva 
have been used in Denmark for metals inspection 
over the past six years. Holger Andreason, Inc. now 
has them for U.S. manufacturers. No high-tension 
cables, cooling pumps and connections, or separate 
transformers are necessary 
X-ray diffraction equipment, including a wide 
range goniometer, wide-range diffractometer, 90 
diffractometer and an X-ray spectrograph for rapid 
qualitative and quantitative analysis, shown by 
North American Philips Co., Inc 


tion control experts some new ideas 


may give produc 


Direct reading spectrometers while involving 
considerably more than peanuts in the way of capi- 
tal expenditure, are being put to profitable use by 
Metal Progress tor September 


told how Fairchild Aircraft makes use of a unit for 


many companies 


production inspection offered by Baird Associates 
Inc. Several electric furnace steel plants also use 
the machines for split-second chemical analyses 
Baird 
will greet Show visitors with a new comparator den- 


covering as many as 12 elements at a time 


sitometer for emission spectroscopy, an automatn 
servo-type instrument calibrated to read photo- 
graphic densities directly on a 
linear scale. 

\ “spectacular spectrograph” 
is about all Jarrell-Ash Co. will 


flat area on the sample to accommodate the probe sav at the moment about the 
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device which it will give top 
billing 


ticity are said to outdistance 


Precision and automa 


even the companys present 
spectrographic equipment 

For spotting internal flaws in 
metals, ultrasonic testing equip 
ment is proving a trustworthy 
detective The Reflectoscope 
built by Sperry Products, Ine 
is one type of internal searcher 
which can be beamed across 
diameters, anglewise or end 
wise to locate discontinuities 
on the job”. Penetrating up to 
30 ft. of material, it has been 
used to advantage on such 
parts as gear blanks, casing and 
tubing couplings, forging press 
columns, die blocks, rolls and 
cold drawn shapes 

\ variety of ultrasonic equip 
ment will be displaved by Bran 


son Instruments Inc.. one of the 


| 
‘ ; 
4 
a 
4 


latest be ing an ultrasonic transmission unit for pro rrooves and other restricted areas on all sizes and 


duction testing of uniform parts. Comprising ultra types of parts any where along the PrOCESSINE se 
sonic generator, transmitter and receiver. it) indi (Hence are to be exhibited by Andrew King. Sim 
cates detects by a change of ultrasonic transmission lar pocket-size testers for both Brin I and) Rock 
through parts placed ina liquid bath. Branson also well hardness can be seen at the Newage Interna 
will take the wa ips off a 400-watt ultrasonic gener tional Inc. booth 
ator, with focused transducer, designed primarily Motorized hardness testing machines. tor either 
for degreasing and cleaning small parts standard on superficial Rockwell ches ks. will be 
Hardness testers. too, are moving onto the pro shown for the first time by Service Diamond Tool 
duction line. Steel City Testing Machines, Inc. will Co. They are designed tor complete shutott of 
unveil a Brinell tester with a fixed anvil incorporat motorized elements during the actual penetration 
ing rollers which become a part of the conveyer evele, eliminating a frequent source of error 
system. Once the part is located on the anvil under Phe job of the metallographer becomes progres 
the penetrator, the rollers depress, then raise again sively less tedious and tiring as suppliers improve 
after the test evcle md refine the equipment he uses. Simple devices 


Portable Brinell testers which can prob into like Bausch & I omb Opti al Covs Magna-Viewer tor 


Classified List 


of Exhibitors and Booth Nambers 


Strength-Testing Equipment Opplem Co., 160 Baldwin-Lima-Ha 1139 
herr ¢ Ine (,eorge Brat n Inst ent Ir 


American Machine and Metals, Inc 


Analytical Equipment 


Baldwin-Lima-Ha n Corp. 1139 
Buehler Ltd. 118 and Supplies 

' ‘ 
Detroit Testing Machine ¢ 1216 Applied Research 


Electronic Test Accessories 


a-Ha ton Cory 1149 
rev 1220 


ng Machine Radiographic Equipment, 
Ereona Corp,-602 Other Nondestructive Testing 
Harshaw Scientific D ies | a Scientific Equipment 
» American Cysto cope Maker 
Harshaw Chemical ¢ 1734 rie American Machine and Metals, In 
King, Andrew—-408 ns Riehle Testing Machines Division 


Applied Research Laborat ‘ 30s 
1129 


haw Cher 


Holger Andreasen, Inc. 803 

‘ 4 arshaw ent ( f 
Microscopes and Attachments Magnaflux Corp. —1833 ane 

meres Optica ‘ nstrument no esting ‘ ratorie 
ur pti Sperry Products, Inc 1010 

n-—1829 

B h& I ( 322 1645 
Turco Products, Inc. -1406 


Buehler Ltd 115 


Gages, Comparators and 
1427 Associated Devices 


vorth American Ph ps ¢ 1740 
King Andrew 10s A{merican Machine and Metal ne Onpler ( Ine 160 
Leit Ine.. } Riehle Testing Machine 


Brush Ele ( 
Riehte resting achine hivisior 
Collir Microflat ¢ 
1129 
| 
Machine, Ine 
K rouse esting M hine, Ine 1647 Baird A ciate 2012 
Olser [Testing Machine ¢ Bausch & Lomb Optical ¢ s22 
cherr ¢ Ir 626 
Pinmiu 1s12 Harshaw cientifie Div n of 
tarrett | 603 
Olnple Ir 160 Harshaw Chemical ¢ W734 
Pubular Mier eter ¢ 1621 
Steel Cit Te ng Machine Ir Jarrell-Ash 1427 
I ratory Equipment Corp 2653 
Leitz, Inc., E.— 801 
Hardness Testers 1521 
Baldwin-l 
American Chain & Cable Cs Ine National Spectrographu ale Cory ity lect 
Andrew Campbe 1716 Continental 7 et e. Ine we4 
American Machine and Metals, North American Philips ¢ 17410 All 1037 
Riehle Testing Machines D 1129 Opplem ¢ Inc. 160 Magnaflux Corp 
Newage International, Ir American Optical ¢ nstrument 
y Brush Electronies Co.-1220 + = 
Olser ‘ ng lachine ¢ viv 829 
As General Electric Co., X-Ray Dept 
Tiniu Ist2 132s Applied Research La ratorve 
Opp ‘ Ine 160 Bausch & Lomb Optical ¢ 322 
Service diar nd ool Ce ? trar 7 t ment ne 
Steel City Testing Machine Ir S30 H 1734 Buehler Ltd. 115 
Westinghouse Eleetri Corp 1611 ‘ 
DoAll 1037 Leitz, Ine., 
Ereona Cory 692 National Dia nd La rate 2702 
National pectrograpnie ile 
Corp. 402 
North Ame i 1740 1129 Dineher i 4 
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Testing and In spection Equipment (Continued) 


ittachment to metallouws iph to bring enlarged im 


aves directly in line 


with the operator Vision. oF 


\merican Optical Co cle k-type metallograph 
having all control eated 
tated 
Vetal 
a long 
When Albert Sav 
cur brouwelht metallography to a high state of art 
Advances will go on thy 
crystal and the atoms will be ever narrowed 
One of the old standby 


ment which indeed hia 


reach of a 
pomt. As ALB. Kinzel 
ii his summary of latter-day me tallography 
Provre 1953 ve 


way since the early difficult veay 


Within easy 
operator Case 


January COT 


vap betwee the 


in plivsical te ting equip 
come a long wat is the 
in both dis 
ane Riehle Testine 
Machines Division of American Machine & Metal 
Ine. models may be preferred in produc 


testing 


power ty pe 


tion ten ile testing tiie of thre speed inal 
tively construction detail crew Cali 


hold ai stre indefinitely when 


in the elastic 
loudine i Stoppr dand can handle greater off-center 
loads than lwdraulie: 

Specialized Inspection testine 


the 


Metal 


gamut from clever 


ind systems are 
Show will prove 
laboratory aids like 
trolled titrator for exhibited by Laboratory 


thi 


an antomation clectronic ally con 


Corp to mone comple tools such a 


Corp new conductivity meter. both 


Comparator Densitometer 


heam antomaty cree mstrament 


to read photo ray] hic densitic 
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Spectro 
Isa New Product Of Baird Associate It isa double 

calibrated 
directly on a linear seal 


apy 


hown for the first torrie Phe lattes vives absolute 


conductivity measurements of nonferrous metals on 

t large dial at the tront Ope rator merel pl 

ind reading the dial 


the A-in. Cisne ter probe on the part to be tested 


\ surface resistance indicator for test 


of aluminum and other material of low surtace 
stance. as a criterion for successtul welding 
bo operated by Weltronic Co. Surface re 
down to one millionth of in Olin can be 
lirect-reading scale 
lo feel thre urface of ne 
is by means of the Profilometer. t 
‘ al \licromets 
One will reach the bottoms miall 
r shoulders: the 


other 


ternal taper ind) shoulders 


at i dovlk J bye 
\nother feeler 


| thoratoric Divi ron oof il 


( orp.. Is sensitive to variations on the ordes 
micro-meh and still is rugged enough for produ 
Bru 
( arp will tell vou how it works 
the proble mois to 


tise electronics 


Division of 


Internal 


the inside of a butt welded high-pressure pine 


Makers, Inc. offers its bare 
whric tle \¢ dl ata 90 mol 


American -Cysto 


serted in a test hole everal inches from the weld 


determine thre possibility of 


detecti ‘ 


of submiini 


ittire incl fractional-hony epowel 


shorts bye tween 


dielectrics in Commutators 


tors ( onlay 
Continental 


subsicdi il 
Sery ice 
will operat i small tester handli 


( orp 


Pooling 


to 200 pieces per hi 

ss of electroplating enamels 
ind paints frequently must be checked 
asa qu lity control procedure 
ments have been perfected to do the 
job quickly and 
Kross 


nondestructiy eh 
iv sting Machine Co. for es 
will show how it is done with 
a magnuifving micrometer which meas 
ures the force necessary to overcome 
magnetic attraction between its preci 


| 


sion formed permanent magnet 
the magnetic base material 
Pesting porosity In pressure Casting 
is expedited by Vincher Products Co 
new Leak-O-Meter. a fast and 


jastrument 


porns 
re 
vill 
vil 
ble 
requiring thre 
! 
he 
fo 
' 
ite 
it\ 
' 
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Industrial Equipment 


power is) furnishing the brawn 


HIANICAL 
for a full complement of handling operations 

in progressive metalworking plants, all the wav from 
raw material to inter-machine transfer and on to 
finished product. Even the removal of scrap from 
machines has become conveverized to avoid costh 
shutdowns and to minimize the requirement for 
manual labor in waste disposal. In addition to con 
vevers and other materials handling equipment 
both stationary and mobile. there are scores of what 
might be termed plant auxiliaries, all aimed at 
speeding up production processes, trimming costs 
fallibilities of the 
ind making jobs safer and more pleasant 


high-speed 


overcoming thre human element 

removal of chips and turnings from 

| 


much as 204 


ind spindle 
chines 


machine output by as according to 


i pecial developed fon 
Belt at hinved tee] links isermmbled 
| width Carey ing overlappin 


Drive throu | 


and peed 


nny the machine fall on the be Iting 


oO 


Belts are of 


exhibitor 


Shown by Rapids-Standard 
Cleated fabric fon quiet operation 
will co-feature a brand new heavy-duty gravity 
roller convever, made in 15 to Sl-in. widths and 5 to 
10-{t. lengths, and beeted up for parti ularly heavy 
ind bulkw loads 


\i power ts being put to work ina wick 
Mead Specialti 


assort 
ment of machine mechanisms 
for instance, has perfected devices for 
work holding, work feeding chip blowing and prrts 
eyection that contribute inportantly to high speed 
Likewise, A 


Son will show how ssed 


repetitive operations on small parts 
Schrader’s 
be harnessed to eliminate lost motion. inere 
put ind enhance satetv. Phetmatic evlinders 
controls. blow oun 


coupler eyection et and trip 


tow power presse we among the machine aids to 
be ci plave | 

Antomatic feeding of thin steel sheet 
trons ito presse has los oal of 
incl thos delied 
their be ellort Basco \ solu 


tions ane at heet 


thre expert 


eparator i 


to induce a mag tacked sheet 


Dey fin 
cr hy / rat 
dant of Thomp on Product lin 


‘ ont 
ils cs 
low 
thi task 
ire pilled rite t tote 
collectin COnVEVET Cloolant ; 
Inelined Por Contey With Belt 
perforation thee These Migh-Spu 
V ariatic f the so-called | 
( hip Lote ( by wral reel Co 
pick nall forgin ol lamp ™ 
! no portable desion it we — 
parts from one stamping pre N a 
to the next. The hinged steel 
4 
to bri crap from: a lone line af 
al pore ti t baler Still » 4 
to heat treati furnaces. sand 
evers for light-duty narts « 
OM TORE hy PAC. 


with air space between them, no matter what coat- 
ing material may be present on the steel. Once 
separated the sheets are easily moved into press 
roll feeds 

Wired television as an aid to materials handling 
as a watchdog over combustion processes and as a 
sort of centralized “plant intelligence” may be still 
in its infancy, but appears to have many worthwhile 
potentialities. Diarnond Power Specialty Corp. will 
operate its Utiliscope television equipment for Show 
visitors and will explain how it is presently being 
used in industry 

For the innumerable odd jobs of handling mate 
rials and equipment up to 15,000 Ib., Coles Cranes 
Inc. has designed a novel full-cirele slewing mobile 
crane. It is rubber-tired and gas-electric powered 
thus having no clutches to wear out. A single opera 
tor works from an enclosed cab and has full control 
over individual motors powerlng the hoist, derrick 
slew and travel motions. It is hoped to have the 
crane moving about the exhibit area. 

\ quick look at other Show-stoppers in the gener 
alized field of industrial equipment includes: tube 
fittings, requiring no threading, welding, soldering 
or special tools for installation -Weatherhead Co 

desk-side copying machine for making black- 
on-white diazotype copies of work sheets up to 20 
in. wide — Charles Bruning Co., . dial-actuated 
electric dispenser which spews out measured lengths 
of glued paper packaging tape, moistened and 
ready for sticking, at a rate of 3 ft. per sec.—Marsh 
Stencil Machine Co identification badge camera 
which snaps an employee's photo, number and other 
data, and prints the badge, all in a mere 90 see 
Anderson & Sons, Ine. completely new airfoil 
centrifugal fans for heating, ventilating and air con- 
ditioning —Chicago Blower Corp. 


air-actuated 
clutches and brakes with single moving members 

an inflatable, circumferential “inner tube” — Fawick 
Airflex Co., Ine... 


_an improved bench-type under 


Classified List of Exhibitors and Booth Nuambers 


Basco’s Automatic Magnetic Separator for 
Steel Sheets Induces a Magnetic Field Which 
Causes the Sheets to Re pe Ll Kach Other 
and Fan Out With Air Spaces Between 


cutter for commutator maintenance — Martindale 
Electric Co 

Your “show of shows” in the metals industries, as 
the foregoing pages suggest will ably reflect prog- 
ress in materials, processes and equipment which 
daily are reinforcing the might of industrial 
America. The products, materials and equipment 
described in the foregoing pages are only a sam- 
pling of what to expect at the Metal Show at the 
Cleveland Public Auditorium, Oct. 19 through 23 
Many other developments equally important to the 


metals engineer will be on display, and qualified 


representatives of the manufacturing companies 


will be on hand to furnish detailed information. & 


Materials Handling Rapids-Standard Co., Ine.—718 Fawiek Airflex Co., Inc.—2421 
Rolock, Inc.-2011 Fenway Machine Sales Co., Ir 123 

Acme Steel Co., Acme Steel Salem-Brosius, Inc 2454 Flexonics Corp.—616 

Products Division — 2323 Sparkler Mfg. Co. 1638 Lee Co., K. O.— 2441 
Ashworth Brothers, Ine 2015 Lewis Machine Co S19 
Baldwin-Lima-Hamilton Corp, 1139 Miscellaneous Mill Supplies Martindale Electric (¢ 2616 
Basco Mfg. Co 2338 and Equipment Master Builders Co 2754 
Coles Cranes, Ine 2674 Mead Specialtie Co Inc 103 
Diamond Power Specialty Corp 1630 Adjusto Equipment Co 2471 National Diamond Laborator 2752 
Fenway Machine Sales Co., Inc 4123 Allis-Chalmers Mfg. Co 2621 chradet Son D \ 
Gray Co., Ine 2470 American Wheelabrator & Equipment Mfg. Co Ine 2112 
Invincible Vacuum Cleaner Mfg Corp. 2629 ly Mf w.w 2560 

Co. 2708 Anderson & Sons, 260 Torit Mfg. 1641 
Marsh Stencil Machine Co, 2618 Bruning Co., Charl 2016 United Stat Gypsum ¢ 707 
May-Fran Engineering Co 911 Chicago Blower Corp.-615 Waldes Kohinoor, Ine 2239 
Merrill Brother 625 DoAll Co 1037 Weatherhe ( 1302 
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DUCTILE IRON GEARS 
provide 


Superior Strength 
with Sxcellent 
Fesistance to Wear 


Large Gears... such as these 

Ductile Iron girth gears drive 

large tube mills in the cement and mining indus 

tries. Put into service without heat treatment, they 
In addition to excellent castability, ready machinability normally provide 92,000 to 100,000 psi ultimate 
and moderate cost, Ductile Iron offers properties that are tensile strength, 3 to 5°) elongation, and 270-290 


vital in a gear material. BHN on the tooth surface. 


For along with high strength and measurable ductility, 
Ductile Iron “as cast” combines good resistance to wear and 
galling, with superior values for notched endurance limits. 


Ductile Iron can be heat treated to provide tensile 
strengths of over 150,000 psi. It develops surface hard- 
nesses of over 600 BHN after flame or induction hard- 
ening. Service data show also that annealed Ductile Iron 
develops impressive properties which result in peak per- 
formance. 

Ductile Iron can provide a chilled, carbidic, abrasion- 
resistant surface supported by a tough ductile core. No 
other single material combines these properties. Still an- 
other advantage is its ability to damp out vibrations that 


otherwise might build up stresses to dangerous levels. Medium Gears produced in heat treated Duc- 


Send us details of your prospective uses, so that we may tile Iron have replaced steel gear castings and 
forgings in papermaking and allied equipment 
Annealed Ductile Iron can be machined at a 
rate of 2 to 3 times that of good quality gray 
Request a list of available publications on Ductile Iron ... iron of comparable hardness 


suggest a source of supply from some 100 authorized foun- 
dries now producing Ductile Iron under patent licenses. 


mail the coupon now. 


The International Nickel Company, Inc. 
Dept. 20, 67 Wall Street, New York 5, N. Y. 


Please send me a list of publications on: DUCTILE IRON 
Name Title 
Company 

Address 


Small Gears also worms exemplify an 
City : State application of Ductile Iron in the railroad field 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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using AEROCARB E&W Carburizing Compounds 
on Executive Model electric typewriter parts 


Here are two examples typical of the way International 
Business Machines Corp. saves money at its Endicott and 
Poughkeepsie plants by using Aerocarb E&W. 


Treatment: Made of AISI 1035 steel, the pawl is carburized 
in AEROCARB E&W for about a half hour at 1550°F to a 
case depth of .006—.008", then oil quenched and tempered 


to a hardness of Rockwell 52-55 C. 


Advantages: Desired wear resistance and impact resistance 
obtained. An extremely important factor is minimum dis- 
tortion — pawls are held flat within .002", and parallel 


within .0O1”. Parts are also easily washed. 


Be sure to see our operating displa 
Treatment: Made of AISI 4615 steel, the rack is carburized y 


in AEROCARB E&W at 1650 F for one hour to produce October 19-23, Booth 2311. rd 
a case depth of .015—.017". It is then air cooled and 42... 


<= <= any 


© AMERICAN Ganamid company 


solidified salt removed by a hot water rinse. Next, the 
teeth only of the rack are hardened by high frequency in- 
duction heating followed by a water quench. Tempering 
completes treatment and teeth must meet a Rockwell hard- 


ness specification of 80-82 A, 30 Rockefeller Plaza, New York 20, New Y 


Advantages: Use of Aerocarb E&W gives easy washing, 
aids in obtaining exactly the desired case composition and 
minimizes distortion (tolerances: length + .002"; flat 
within .003"). 


| | 
| 
| | 
| | 
| | 
| | 
| | 
Send tect he APROCARH FAN | 
ted € representative | 
| 
| | 
| | 
| | 
| | 
For effective, money saving results, let Cyanamid techni- | | 
cal service and heat treating compounds team up to help | | 
you meet rigid specifications required on defense and Of ces Bester “harlotte © Cleveland 


civilian contracts. ronte end 


= 
+ 
x = 
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Photomacrographic 
Equipment 
Model L 


cM 
Metallurgical 
Microscope 


Polaroid 
Land Camera 
Attachment 


FOr YOUR specific needs 


Bausch & Lomb... world’s most complete line 


aa For fast, dependably accurate results—to meet your most exact- 

Pe. Eyepiece Comere ing requirements in advanced research or production control— 
microscopes choose the exactly right metallurgical equipment from the only 
all-inclusive line sérving industry. Highest resolution for every 

magnification, plas a wide selection of resolving powers... for 


the clearer, sharper, better defined visual and photomicrographic 


images your work requires. 
Revearch Metaiiograph See Them At The NATIONAL 


METALS SHOW 
WRITE or PHONE Cleveland, October 19-23 
for expert advisory service SPACE 


Call on us for help in selecting the equipmentand setting 


up the operating procedures that will most efhciently 
solve your problems. No obligation, of course. Just write 
or phone Bausch & Lomb Optical Co., 63822 St. Paul St, 


Rochester 2, N. Y. Phone: LOcust 4000 LOMB CENTENNIAL 


; 


Equipment 
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sy ive surtace hardening of iron and steel] 


parts by the high-t mperature gas flame, fol 


lowed by immediate quenching, is a fairly com 
mon practice in the field of heat treatment and 
one Which has been undergoing steady refine 
ment m terms of precise control, automaticity 
and speed. Mechanization of flame hardening 
has seen the development of what might be 
with all the 
Hexibility compactness and positive control of 
They 


mark a distinct forward advance in the science 


termed “heat treating machines 
the modern lathe on milling machine 


of heat treating and provide a valuable tool for 
high-production plants in the automotive field 

In laving out the facilities for production ot 
the Buick V-S engine 


basis of extensive tests to adapt flame hardenire 


it was decided on the 


equipment of advanced design to the localized 


treatment of wear areas on camshafts pushrod: 


rocker arms, rocker-arm shafts and starter ring 
fears. Previously, all were hardened by othes 
methods. Speed. ease of equipment mainte 
nanee, relatively low fuel cost, minimum space 
requirements and fully automatic features were 
among factors leading to the adoption of flare 
hardening Another important factor was that 
the equipment could be incorporated directly 
in the production line, making for orderly flow 
of parts through the manufacturing steps. a 
well as reduced handling expense 

been installed 


three for rocker arms, two each for camshafts 


In all, ten machines have 


rocker-arm shafts and pushrods and one for 


By ARTHUR H. ALLEN 
Technical-Business Consultant 
Cleveland 
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Fuel Gas for Flame Hardening 


rng gears. They are of similar basic design 


dl 


comprising the hardening unit) itsell 


by a separate control cabinet to accommodate 
vas control and regulator devices. Vhev are 
Cincimmati Milling Machine Co. Fhamatic mea 
chine in the design of which Buick enoinees 


participated Noteworthy is) thei 


high degree of adaptability, in that positioning 
of burners and fixtures mav be changed readily 
to parts of thee sce ye perhaps 
of different size 

Fuel gas is a mixture of oxyvoon and 


fo 


a requisite for efficient flame harden 


in the ratio of 


of Gas ts 


ing. special precautions are taken to assure that 


Since a constant flow 


exact regulation of pressures and metering of 
Will be Continiuots 

Both oxveen and propane are brought to th 
regulator cabinets by overhead inners 
from a storage located some distance fron: the 
pliant Propane is stored) a 35.000 
val tank. oxygen in large bottles mounted on 
trock-trailer. Plant pipe lines suspended: from 


rool tress which 


ane equipped with valves 
Close event of a pressure drop of 3 thi 
beimg just one of many satety precautions of 
the entire installation 

Pressure in the oxveen line is 120 the 
regulator cabinet this is first reduced to SO Tb 
and then to 74 Ih. ahead ol a meterme orihics 
from which it emerges at LO Wb. (for the push 
rod machines). Pressures will vary slightly for 
different: parts. depending upon the arrange 
of burners and mumber of ports in them 
the atm being to eflect a flow trons the 
burners of 400 to 450 tt Per see 

Propane is delivered at a line pressure of 35 
Ib. this being regulated down to 3.5 Ib on 
pushrods: higher on other partsup to tb 
after first passing through a stabilizing regu 
lator outside the control cabinet. Betore flowing 
to a mixing manifold. the propane is fed across 


a 


back pressure valve to 


against backtlash. Gas lines are allawelded steel 
pipe with silher soldering being used at rey 
ulaton joints on the high Pressure side and soft 
soldering on the low pressure side. Propane 
oxygen. water and ain lines are patited with 
identifying colors and the 


labeled intervals 


propane linne S are 


Oxveen and propane are mixed in a manitold 
at the rear of the hardening machme. with 
solenoids controlling valves arranged to admit 
propane first to the burners and to close off 


oxveen first. thus avoiding explosive on 


PROCESS 
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Hash action at the burner head 


liming ot Vas 

How is done with split-second precision, since 
i 

the normal heating cevcle is only a matter of 


seconds Dimers on 


thermopiles” are used to 
evele the burners. according to the part in 
volved and the machine setup 

Design of burners and the flame pattern they 
produce are critical factors. In general, the 
burner heads, of copper alloy, cored tor water 
cooling, are shaped to conform to the curvature 
of the part being treated. with drilled ports on 
inserted tips directing Hames on the localized 
areas to be hardened. The zone of hardening 
miav be varied by opening or plugging ports in 
the burner head. All the ports in any one brrnes 
are of the same diameter and usually clea the 
part surface by roughly & in 

It is chimed that depth of hardness is easil 
controlled within 0.020 in. by proper ¢ tloula 
tion of the number, size and location of burner 
ports. rate of gas input and the time the flame 
is applied. Should any ports become enlarged 
by heat corrosion after a period of time. they 
can be reamed and fitted with new plugs drilled 
to the correct diameter 


Control ot the cvcle IS 


hardening 
fully automatic ones 


although there is 


a setup has been made 
push button panel con 
venient to the operator for se parate actuation 
of individual elements of, the evele. Loading of 
parts mito the heating position is done by the op 
erator, except in cases where a magazine 
hopper feed is feasible 


as with such parts as 


camshatts, rocker-arm shafts and 


pushrods 
which will roll easily into position for autormatie 
loading methods 

Alter the 
olf the fixtures or lowered mechanically into 


quench tanks located in the bases of the ma 


heating evel 


plreces Ale dropped 


chines. Quenching oil is circulated by a pump 
through a heat exchanger supplied with either 
steam or cold water, ce pending upon the action 
of a thermostatic control set to maintain oil 
in the 110 to 120) 


clined shi It COMNVEVETS quenched 


temperatures In 


prtrts trom the oil and deposit them on inter 
which transter them to subse 
qquient washing and processing rations in the 
production 
Numerous safety features are incorporated 
in the design of the 


addition to those 


hardening machines ih 
already mentioned. For in 


stance, machine clements close to the flame 


burners onides flame heads 


arbors back 
panels ete are cooled by internal circulation 
of water under 30 Ib pressure. Tf this pressure 


should fail the machine 


IS rruprte al 


q 
METAL 


automatically Again. if for 


other the gas flame should 
while the fuel pressure is still on. the operation 


is automatically stopped until the difficulty is 


detected and remedied 


RING Gl 


To take a look in somewhat closer detail at 
how each of the five types of fan hardening 
machines functions. consider first the 
installation. shown clearly in Fig. 1 
are treated at one time, these be ing mounted in 


tandem on a spindle which moves in and out 


of the rear panel of the 


gears have been placed on the spindle fixture 
and the machine evcle started 
moves the pieces out directly between the 
burners. two on a side and each fitted with 


tips set to leave a Hanne gap. The spincle 


starts to rotate. the flame 
thermopile mounted above 
the tooth temperature 

This temperature inform 
corder-controller which he 
this limit being 


o When heat is reached. the 


the spindle retracts and a 
kickoll plate eases the two 
gears trom the fixture so 
thes drop inter thre neh 
ing oil below. Resulting 
hardness on the teeth 
is Rockwell ©-55: also the 
hardness pattern reaches 
just to the roots of the teeth 
but not below 

Gears are SAM 
teel, roll formed trom: 
bar stock, with) the 
electric welded and 
the teeth cut into the outer 
rim. They are hardened at 
a orate of four pairs per 
production rate of about 
100 to 450 per du 

Iwo sizes of gears are 
handled by the machine 
having an od ol 
14.636 in. and teeth 
the outside diameter of the 
other is 15.169 tn. and it 
has ISO teeth. chang 
trom one size to another is 
race by changing 
the fixture on the spindle 


ARS 


ignited ancl the 


ation is fed to ; 


Two Sizes of Gears Treated 


ofa teed screw It wall be noted that the entire 


issembly of burners and support ittauched 
rigidly by bolts to the heavy slotted table of the 

found im any of the others. is the 
for igniting burners by means of electric are 
rods which. at the start of the evele. advanes 
from the reas until them ends are close 
to the burner vhenm an are is strack to 
the Phe rods then retract out of the was 
Phe gears do wot need after heat 


treatment 


ANISHIAR ES 


steel and are flame hardened on the 16 eam 
ind five bearings with a 27-sec. evel 
tia temperature of te 1500 | 

shows a shaft mounted centers crosswise 


to the machine table Phere are two banks of 


each made up of four pedividual 


| 
thre which ite haped thy 


120) ti of four Durie heads hwat the teeth a 
hunnel le is the for measur 


te rature of tes thi passing beneath and ntrollin thy flan eye li 


Miter the 
ds the heating to ee 
| vithain ‘ 
hig l lwo 
/ leanne from 
rears revolt 
i 
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100 Camshafts per Hr. 


curvature of the shaft bear 
ings. Holes 0.030 in. in diam 
eter are drilled in the burnes 
heads at suitable intervals 
to direct flames on the exact 
areas to be hardened. Water 
cooling keeps their tempera 
ture under 300°) | even 
when firing 

‘| he frilly al han 
dling of shafts through the 
cycle is briefly as follows: A 
ram lifts a shaft off an arm 
which has moved it from the 
loading rack. Centers ad 
vance from the machine 
panel and from in front to 
vrip the shaft, the ram re 
turning to the loading posi 
tion. Burners advance to 
firing position and the spin 
dle rotates the shaft at 125 


rpm. Flames are ignited by 


pilot flame. and both thes Fie, 2-Camshaft Is Held by Centers and Rotated as Flame 


mopile and timer cireuits kmerge From 
are actuated, Whichever of Bearings. Left 
eontow heating and a di lay for 
heat stabilizing 
lor 


the two reaches its limit first how fac 


shuts off the gas, after which 
there is a 3-see. delay. to 
“stabilize” the heat, since the 
cam noses are at somewhat higher temperature 
on account of being closer to the burners 

Next the burner heads retract, and then the 
centers retract, allowing the shaft to drop to 
work stops which quench it into a salt solution 
The latter is a mixture of 400 gal. water, 200 
Ib. sodium carbonate and 75 Ib. sodium nitrate 
This and the rocker-arm shaft are the only parts 
quenched in this manner, the idea being to in 
crease the Cyrene hing rate. A convever clevates 
the shaft from the quench at the right side of 
the machine. 

Production of 100 an hour is handled by 
each of two machines. Gas consumption is 
figured at approximately 26 cu.ft. per shaft 


with hardened areas encompassing 73.5. sq.in 


PUSHRODS 


Another unusual variation of the basic flame 
hardening machine unit and control cabinet 
has been worked out for heat treating the ends 
of pushrods (formerly fitted with evanide hard 
ened caps) at the high rate of 1900 an hour 


It includes an inclined magazine feed which 
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Burner Ports on 16 Cam Surtace , and hive 


bank of four burner heads 1 retracted to 


the shaft is lowered into salt solution 


and carried out of the mae hy convener 


transters the ‘i-in. diameter rods to the teeth 


of two steel spro ket wheels 5 in apart these 


in turn moving the pieces through two “rib 
bon” burners plaving on the ends of the rods 
and dropping them into an oil quen the 
base of the machine (Fig. 3 

Water-cooled guides on cither side of the 
10-in. diameter 60-tooth sprockets keep thi 
rods centered before they enter the burnes 
flames. A moving L-in. rubber belt bears against 
the rods to rotate them as the ends are being 
heated to insure uniform distribution of the 
heat. An air blast is directed against the belt 
to avoid overheating 

Burners are of the new “ribbon” design, only 
recently introduced in the U.S. The flame open 
ing is a slot 2 in. long and only 0.028 in. wid 
An arrangement of baffles inside the head, in 
combination with the carefully machined slot 
produces ribbon-type flame approximately 
‘in. long which is concentrated on the upset 
ends of the rods. The ends are roughly spherical 
in shape, & in. in diameter. Hardness pattern 


may vary slightly from a minimum depth slight 


ly over halfway through the upset end to 


> 
. — 


thiree quarters ot the was through It is con Fixturing of Rocker 


trolled by the gas mixture supplied to the 


Ts along with thr speed ot thr ket d SS ot 


Time of exposure of the rod ends to the flan mse in their as-received condition is between 
is no more than 2 sec Rockwell B-92 and LOO: after treatment, hard 
Phe rods are of S.A. 1062 ( modified) steel ness of pushrod seat and pad is Row hwell C-60 
lrawn from coils of wire ; it te i \ wis are heated at one tine and the 
long and upset simultaneously. Ends are hard evele is 21 see produetion of 

ened to Rockwell moa temperature of proximately SOO an hous 

1590 to 16000 FL As in other machines. thes of this 
removed by convever trom the quenel wloming control cabinet in Fig. is 
ends are ground slightly Hat and the full leng ine thrat it Comprises two stations which are fired 
centerless ground iltternately. each mountin en part 
Burners are ignited by low pressure pilot of arbors is load other is beim 
Hanne Should the flame be extinguished tor fired. Normally. one set is right-hand rocker 
ome reason. electronic flame control rods are he other left-hand. although it i yp 
positioned so a flow of raw gas will short them o run all of one tyvy int vdpustinent 
to close off the supply af stop which le thr they are 
lipped over arbors holding position 

ROCKER ARMS over the two burner 

Burners are small the one firme on the seat 
Slightly ditherent types of machines. which of the arm dias thre ports ind the one firine 
there is no movement of the parts being hard on the pad has four ports. Each. however, ce 
ened, are the three installed for surface treat livers the same B.tuu. to the area being treated 


ing the two ends of rocker arms made of pe temperature Followine the 


hig. 3-—Ribbon Burners of a New Design Are Utilized in This 
Setup for Hardening the | pset Lends of Pushrods. Rods fecd int 
procket wheels from the magazine at the right. Wheels move in 
a counter-clockwise direction, carrying rods past continuously fu 


ne burners and into quenching oil below the machine tabli 


Push Rods. 


To Quench 
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Arms | 
‘ oh. 
a\ 
eRibbon 
| Gurner 
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Mechanization of Flame Hardening Summaryv—Mechanization of thar hard 


ening processes has resulted in accurate control 
2I-sec. heating evel the seven arbors retract of the selective surface harce nine of automotive 
to kick off the arms into an oil quench directly engine components. along with speed and 
helow. The station to the right has an inclined safety, ease of equipment maintenance. and 
chute to carry pieces to thie deep oil and onto reduced requirements for flown space tor harad 
i divided conveyer which elevates them out of ening equipment. Highly important. too. is that 
thie quench at the right side of the machine basic types of machines and controls in bye 
to another conveyer, thereby keeping right adapted to a broad range of differently sh iped 
hand and left-hand arms separated for subse parts with special fixturing. burner head incl 
quent finishing operations handling mechanisms fitted to each. Five varia 
There is no electronic control in- this opel tions of the basic fame hardening machine are 
ation. the evcle being regulated by cam: timers used for treatment of ring gears. camshafts 
located at the rear of the machine panel pushrods rocker arms and rocker-arm shafts 
at Buick Motor Diy 
ROCKER-ARM SHAFTS Hardness pattern may be controlled closely 


by correlating burner design and location. heat 


Pwo machines care operate d to handle hard put Of gas muxtures and time of « \posure to 
ening of eight “bands” on rocker-arm shatts flame. Even variable sections. such as those of 
are practy ally identical with the camshaft a camshatt present mo serious pre blenny in ef 
installations. pt that there is no in fective hardening 


Vig, 4 Over-all) View of Rocker-Arm Wardenine Machine and Control 
Cabinet. Showing Groups of Arhors. Conveyer at the right elevates oil 


nehed arm from tanks in the hine base Note mish-button control 
} 


quenching after the burner heads retract. sine Oxygven-propane gas mixtures offer an ideal 
| 


the section is uniform. The shafts are of vas fuel for flame hardening under present-day 
carburized steel tubing. 19%) in conditions. although the usual satets precau 
long, id. and 32-in. wall thickness tions in piping. pressure regulation. metering 
Four burners. drilled to direct Hames on the miiing and ignition must be observed. Devices 
areas over which the rocker arms fit. advance such as electronic flame control rods. are igni 
trom either side of the shatt as it turns on cen tion rods, integrated relay svstems and the lik 
ters. Hlandling is tally automatic, with a heat have added safety and certainty to flame hard 
me evele ol sec and production ening by machine processes Ineorpor ition of 
of TSO per hou per machine. Heating temper a Variety of parts-handling mechanisms into 
ature is set at 160000 BF. and hardened sections the machine evele has speeded up thie proces 
are Rockwell ©-50. Depth of penetration aver and minimized the need for operator attention 
ies O.OF0 in. and was constimption OSD cult The canipment can be Incorpor ited) directly 


per shaft. Hardened area totals 23 sq. in the produetion line S 
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VHE probably four basic eflects of thie 


reduction in atmospheri¢ pressure over a 


molter metal which ire bein 


Itineg Phese are a 


utilized in com 


al simple 


protection iWammst reaction with 


Cases dissoci ition of Certain tal com 


| 


( 


sph ri 


the of dissolved 
iis ad 
which 


Phe usual 


metal or alloy does not « \ploit just one of theese 


icceleration oft bath reaction 
PASCOUS procine ts. 


refining treatment of a 


etlects two or more tlthough one of thre 


predominate the production of bervl 


lium copper for While the 


protective action as instrumental in 
decreasing the bervilium Joss from 
10% to practye nothing the more 
eflective refining of the bath at low 
presstre VINES a liv ick nal Wi a Com 
pleteh effective content of alloy 


Vinee metal com 


ninished by was 
Likewise. in such allows 
thre nickel hardenabl 


high-temperature allovs a 


benefit is the 


pounds 


wordanees Ot CNCOSSIVE 

hardening clement 


Particularly thi 


loss aot 
through oxidation 
is true when remelting serap 


Utilization of the 


second advantage cited 


tho ‘ nition of oxic nitrides hvdrides 
and certain other compounds such as sulphides 

has limited possibility It the common alloy 
bases. copper. nickel, cobalt. iron and aluminum 
are considered, it is evident that oxy gen can be 
removed by dissociation of the contaminating 
oxides only trom coppel nickel and possibly 
cobalt. The dissociation Pressures of the oxic 
tKhominum are much too low for 


of the 


nitrides and hvdrides of these metals can. 


of iron and 


pre tical vacuums to have any elhect 


ever. be dissociated and thr pimped ofl 

Considering those not form 
stable compounds ow 
the furnace. the amount of Gas in solution 
be reduced. At equilibrinm. a direct relation 
solution and the partial pre ure of the oa wey 
the melt. For oxvgen. nitrogen and hydrogen 
this solubility proportional to the ire root 


at thy pre Stile dis 


melt will thus decrease under continued pump 


olved vas content of a 


tnd appro h this equilibrium relation hip 
Tile | thi ethect for rile kel thre 


clement which is gaseous under 


temperature ind pre tre: exrstin within 


from the melt 


thy vill bye 


all metals 


is lead ine. bismuth 
selenium ine deer \ mization 


‘ luction content of 


thr le rents ith hit 
ull thee 


tiees but Is varticulharls noportant for copper 


i presstire 


iS a fumetion of vacuum melting 
nickel illows for tise ith electron tril 


Because most raw matertals available 


and at low price are rather 
particularly with respect to the effect 
of vacuum on certain refining reactions can be 


very linportant The best example probably 
the reaction of carbon and oxygen in solution 


continually the product the reaction 
is forced almost to its end. In practice a prob 
lem is posed by the necessity for a close carbon 
oxveen balance at melt-down to minimize both 
elements at the end pout. Tf the oxtde crucible 
is at all reactive added compli ition 
mamely re-oxidation 


between bath and crucibh 


introduced reaction 

igure 3 105) dlustrates the reduction of 
nitrogen and hydrogen in 
luring Phe reduction 
carbon by the CO) reaction may be eon i 


ell as 
content 


it corresponding deere ist Wi 


fo a certam pont hie compli 


retual data in thi 


oxidation by the 
lent. 


only to a certain 


pl ft corre pond 


iver ot ritual 


cle set oft condition thy \ 


repre entative of the woneral 


\ caretul stricly ot thre hinvetic ol 


clopment of 


thy de | 


been HeCeSSAT 
Hon refining practices 


It has been noted pre 


By J. H. MOORE 
Director, Metallurgical Department 

National Research Corp., Cambridge, Mass 
Now General Manager, Vacuum Metals Corp 


(M 


| 
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practice both reactions are 


Vacuum Melting 


ing and casting of most 
materials, most if not all of 
the four effects listed are 
Haportant. bor example in 
the production of an alloy 
teel or high temperature al 
lov low in carbon. the. first 
stave of refining may call tor 
the reduction of carbon ane 


oxygen in the base melt by “ 


inhibited by a strong deoxi 
dation of the melt just betors 
pouring. However, this is not 
alwavs desirable for eX 
ample In pouring Casting ot 
high-purity copper — where 
thie presence of a strong ce 

oxidizer in solution would be 
detrimental to electrical cor 


ductivity. Vacutum-melted 


copper can be cast to 100% 


a controlled reaction, with 
simultaneous climination of f 
hvdrogen. nitrogen 
ind phosphorus. The addi 
of reactive component 
can then be made without 
losing substantial amount 
by reaction with oxygen in the melt. Further puri 
fication can be performed, particukaly with respect 
to nitrogen and hydrogen prio to lapping and the 
Vacuum protects the metal from: contamination and 
losses) through atmospheric reaction, both during 
final soak and teeming. The resulting ingot can then 
Possess the five advantayves of (a) soundness be 
cause of lack of gas evolution, (Db) extreme clean 
liness due to climination of inclusions. low 
content of gas in solution. (d comple tely ellectiv 
alloying by elimination of metal compounds 
and (¢) controlled total alloy content by eliminating 


losses to oxides and nitrides during melting 


PROPERTIES OF VACUUNLREFINED 
ALS 


When metals ana allows are produced with sucl 


characteristics as just) mentioned, technological 
properties hay be pronouncedly changed and 
an increasing flow of data on such matters is coming 
from work at National Research Corp. and sey 
eral other laboratories 

\ prime reason for climinating gas POrosity 
in the ingot is. of course, to avoid surtace 
detects such as blisters curing the fabrication 
of sheet and strip. Gas-tree metal is probably 
of greater Hnportanee in the production of 


shape castings, since there is no subsequent 


working to weld up internal cavities, and sui 4 


face blemishes or internal porosity are usually 
irreparable 

Our experience indicates that the most. tre 
quent cause for gas ¢ volution during solidificea 
tion is not the simple decrease in solubility of 
a dissolved gas. but this eflect combined with a 
reaction such as that of dissolved carbon and 


oxveen or of hydrogen and oxygen. In ordinary 
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é 24 conductivity and be 


mm Ha completely sound as well 

Phe high degree of clea 
\ liness obtainable in vacuum 
hy tiie lting by avoiding ith 


clusions and deoxidizers 

of considerable interest. Cer 
tain allovs which are drawn to very fine wire can 
difficulty. Surtace 


cuaality is Greatly benefited: there are no inclusions 


be fabricated with much less 


to cause pitting. scratching, and consequent dulling 
of the finish or increase in coefficient of friction. A 
considerable in rotating beam fatigue 
lite of high-carbon chromium steel is attributed 
to an increase in cleanliness which eliminated many 
ubsurtace as well as surface stress-raisers. The pres 
ent author has compared the fatigue behavior ot 
commercial 52100) ball-bearing steel to metal of 
the same analysis prepared ina vacuum: furnace 
Results were summarized in ‘Improvement in 
Pativue Behavior of 52100 Steel by Vacuum Melt 
ing’, fron Age, April 2, 1953, trom which Fig. 2 is 
copied. Marked improvement in transverse fatigue 
properties of 4540 stecl has also been report d 

Very low gas content in solution at solidification 
has been shown to have inportant effects on meta! 
lic properties. although the mechanism is not com 
pletely clear in all cases work of | Hochmar lt 


Vacuum VUelted Liv lusion bres 
2100 Has Markedly Better Endurance Than 


Commercial Alloy Steel of Same Analysis 


A 
g 
: 
= 
Vacuum Melted Fron 
u Ferrova 
rect 
Cc + + 
eee 
7 = 


25% chromium-irons® and of W. O. Bindes 
and H.R. Spendelow? on plain chromium steels 
tor instance, has shown clearly that it is the 
amounts of carbon, nitrogen and oxygen that 
determine the ductility of chromium-irons, high 
in Chromium, although there was some dis 
agreement as to the relative importance of 
oxvgen. The effect on impact strength of de 
creasing the content of these impurities in the 
25% Cr alloy is very marked, a value of about 
100 ft-lb. being characteristic of the vacuum 
melted steel, as compared with 0 to S ft-lb. for 
the commercial product 

Recent tests under the direction of Prot 
N. |. Grant? at Massachusetts Institute of Tech 
nology have shown that a very low total of 
carbon plus nitrogen has a decided eflect on 
the creep-rupture behavior of 15-S_ stainless 
stecl. An analogous steel, vacuum melted by 
National Research Corp., contaming 0.006% 
total CN... exhibited decidedly better creep 
resistance, rupture strength and ductility at 
9375° F. (1800° C.) than commercial “extra 


low-carbon Type 504 stainless”, thus 


VACUUM COMMERCIAL 
Mertep 304. ELC S504 
100-hr. rupture stress 18,000 psi 13,500 psi 
1O00-+y rupture stress 14,800 psi. 9,000 psi 


Reduction in area 12 to 75% 20 to 39 
Similarly, in work done under the authors 


supervision at) National Research (¢ orp. (not 
heretofore published ), a decided effect of nitro 
*Revue de Metallurgic, Vol. 48, 1951, p. 734 


+ Transactions of the @, Vol. 43, 1951 P 759 
t Transactions of the S. Vol. 45. 1953 P 105 


bi }-- Experimental Curves for Degassing During 


Var Me lting of Tron ima Crucible 


Effects on Fatigue and Rupture Strength 


gen content on the ruptrire strength of high 


purity iron has been found 


Rerroune Srress O.O0UN OOOOLN 
A SOO) OF 10,200 psi 16.000 psi 
At 900° 6.S00 12.000 
Minimizing the gas content in materials used 
in vacuum tubes has been found to give such 
improved characteristics that they are now 
being so made in Germany. It has been par 
ticularly beneficial decreasing leakage of 
elass-to metal seals, and in the rapid degasifica 
tion of tubes 
It a portion of a reactive alloving « lement can 
be tied up as mert oxides or nitrides, the eflect 
can be particularly important in the age harden 
ne allovs such as beryllium coppel chromium 
copper and the nickel-base series containing 
titanium and aluminum as hardeners. The 
proper use of vacuum me Iting greatly decreases 
the amount of alloving element tied up in this 
manner, thus increasing the uniformity of the 
alloys response to heat treatment 
The advantage of closely controlled alloy 
content is being pursued particularly in clee 
tronic allovs such as those for cathodes. The 
emission characteristics of the oxide-coated 
cathodes appear to be quite dependent on 
very small amounts of alloving elements on 
impurities. Vacuum: mie Iting gives the necessary 
degree of control and is used for this reason in German 
production, and to a small extent in American. Expan 
sion allovs and magnetic alloys are other ty pes im which 
composition control, usually critical for proper rlorm 
ance, is being improved by vacuum melting 
Phe principal metals and alloys now being vacu 
um melted in this country or in Germany are ele 
tronic tube materials. sealing alloys magnet al 
lovs. steels for high fatigue and Impact strength 
md expansion alloys 
In Germany, the production of such vacuum 
melted metals is about 16 tons per month. No esti 
mate can be made of the capacity of American 
facilities, since most of them are either classified or 
used in research: they are ee rated by the electrical 
industry. the Atomic Energy Commission, and bys 
certain specialists in industry, Our plant alone can 
make about 60 tons a month of a material like elec 
tron coppel and 15 tons a month of steel or high 
temperature alloy. The products require a sizable 
pric pre large ly be cause of the small volume 
ind large diversity of products. However, as an 
illoy becomes established as a standard product 
and gets into tonnage production, the prospects of 
cutting this premium to a fraction of the present 
level are excellent 
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YEAR Willys-Ovs erland Motors of Toledo Ohio 


reactivated ana modern 
ized an aluminum forging plant in | re. Pa. as its Aluminum Forge Division 
The somewhat structures enclose one of America 


as largest and most 
up-to-date forging operations. turning out about 1000000 Tb. of 


comple ted 
forgings monuthly—some for automobiles but mosth parts for aircraft fuse 
and engines, fuse caps, missile fins and rocket blades. 1 mnging it 
half an ounce to 90 1b, and in size up to 42 in. The view 


lages 
endless array of dies stored acamst re peat orders 


Th We ight from 
thove shows an alm t 
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a 


pip division runs in straight dine trom: engi 


neermag. die sinking to die finishing. On rece ipt 
of specifications, W yvs-Overland engineers design 
the die and drawings are released to the shop on 
receipt of the order. Diversity of the work is such 
that. even on two shifts, LOO men can hardly heep 
up \ ith the orders. Some 40 major machines do the 
work. including Cincinnati shown 
ibove Pratt & Whitney Universal Oscillators 
shapers by Ohio Machine Tool and Eberhard. sur 
face vrinders by Aen Thompson or Hianchett 
Mitg. Co. These are for the actual shaping ot the 
dies: the blocks get their general shape in the stock 
prepat ition room by Moteh & Merrweather billet 
cutter A\rmstrong-Blum metal saws and Fosdick 
radial drills 

\ little hand finishing (right) is inevitable. Work 
nen rely almost exclusively on air power d Aro on 
Dumore grinders or polishers whose speeds range 
from 3400 to 22.000 4 p.m Very litthe hand filing is 


Keach bench has its own dust collector 


Dies and Die Sinking 


“4 
4 
+ 
4 
| 
; 
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Hammers 


A PLASTER CAST or lead 


casting trom the com 
pleted die is sent to the 
customer for dimensional 
check. In many instance 
this is followed by a trial 
making enough 
pleted forgings so Willys 
Overland and customer 
engineers and metallurgists 
can examine the product 
from every angle. Starting 
from cold, a portable burn 
er, gas fired, plavs a flame 
into the partly ope ned dies 
heating them mildly to pre 
vent damage to these es 
pensive steel blocks parts 
have higher precision, dies 


are less likely to flake 


ONE END of the large shop IS 
A area devoted to custom forgings. with 
I500-Ib. and 3500-Ib. Chambersburg and \jar 
hammers, and an Ajax roller forging machine 
Phese three units are served by a battery of 
Lindberg furnaces. Skilled crews turn out spe 
cial forgings here for customers with urgent 
production requirements, using the simplest 
kind of tools adapted from the village smithy 


of poetic memory 


— | 


26 hammers and five presses operating at Willvs-Overlands Alum 


num Forge Division in Erie. Pa. Hammers range trom the 1500-1b open tram 


steam hammer shown on the left-hand page to the 20,.000-Ib, Chambersburg ham 
above 


| rie Foundry Co.s hi \jan pre SSeS and National Maxipre SSeS 
complete the battery. The large hammer shown above 
right 


with a press dimly at its 
is in action. While the forges and. his he Ip r stand by. the oiler blows a mist of 


lubricant over the warm dies trom the DeVilbiss apparatus just behind jim 


Propellan fans. as at right. are seattered all about the shop everywhere 


needs to be protected from heat. smoke or fume. Billets 
Suirtace Combu 


a crew 
heated in) gas-fired 
thon furnaces for lone production Ptiti ot through type 


: 
1955. PAGE 109 


_ sare transterred in large steel 
tote boxes by Elwell Parkes fork 


trucks to the “( hip and Mill) De part 


rent whose principal benches 


Hooded with light ire shown in the 
central view on this page. | lash is cut 
awav by the band saws on presses along 
the right wall of this bay. Heat treating 
ind pu Kling (at rear of benches—also 
shown in more detail at top ot pace 
and final ck wip deburring and polish 
lett are important operations 
Favorites of the bench workers are Chi 
cago Pneumatic and Aro tools 
Dust trom each wheel is drawn awas 


idnal Roto-( lone 


¥ 
ick. = 
— 
4 
J 
2 
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of work 

lands Forge Divs 
and runs are ordinarily rather 
nome bahanee rec that most 
cle ined oft flash by oft five 
Pannewity saws is seen dimly at rohit of the 
chip benches. Alongside them are tors 
Minster presses for trommime small 


produced 


clue 
grinders \ blectrical 
very useful for 


thee parting 


4ing operation Nocurate olution real 


ment and agi bles 


tric Pickling thiable te 
occasional surface detect Some ar 
restruck after trimming to ve diniension 
accuracy. Others long and pire] 

ind blocky are straightened to correct 


ifter 


the Wilson table 
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Table I 


Wh 


HAVE results which 


Vary 
test to 


“statistical 


Ww" NEVER 


from time to time piece to piece 


test 


or person to person, we have 


data’ whether we like it or not and whether we 
know it or not! Having such statistical data 
why should we not use the methods designed 


primarily for analysis of such data namely 
statistical methods? 

Do you have random variation in your ex 
perinentation o1 Inspection? If you are measur 


ing precisely enough, you do. It then you 


SO) 
can use statistical methods to Cain more asst 
ance in your operations and in the analysis of 
your results 

What kinds of errors can | make in analyzing 
data?” You ask. You can draw conclusions not 
warranted by the data, or miss a sound conelu 
sion which can be drawn from the data and 
which should be found. Statistical methods can 
cut these risks, or at least tell us what risks we 
are taking in making a decision. Life is full of 


risks: let us assav them and know what they are 


Quenched Hardness of 331 Heats of 4032H 
and Computation of Variability (Sullivan) 


(Use of Long Method Following Definition 


nalysis and Correlation Test Data 


By IRVING W. BURR, 
Professor of Mathematics 
Statistical Laboratory 

Purdue University, Lafayette, Ind. 


One of 


ments of statistics is random sampling 


Random Sampling the basic 


If we 
want to learn something about how a certain 
metallurgical process works. we take a random 
sample from pieces observations or tests made 


take 


a random sample of the castings in a lot or box 


under those conditions. For example we 
We do not proceed as a friend of mine did 
when he drew up 100 piston ring castings from 
a lot of 
100 


3000 and found 25 bad ones among the 
so he sorted the other 2900 mans 


additional defectives do vou think he found: 


Hlow 


You're wrong —only four more. Was the sample 
No. 


such a misleading sample arise by chance alon 


a random one? Not once in history would 

To draw a re presentative sample it Is 
usually best to let chance do the work 
This is better than trying to steer the 
sampling, trving to draw some high and 


And 


some low and many in the middle 


of course it is much better than drawing 
Nt MBER Dirren NCI with an uncons OF COTISC ious bias 
HARDNESS or Tle wes MEAN 
Random sampling, however, is not 
C-59 | 7.4 1x 7.4 4.76 mere unplanned haphazard drawing. It 
5 0 is not that easv: random sampling re 
57 0 j 
sx 44 96 80 quires care and planning. If the pieces 
IGLS4 can be thoroughly mixed, do that and 
4 4 2.4 34 x 2.4 195.84 shop around” for pieces without looking 
53 O4 14 64 * 14 125.44 Or if they can be laid out in a row we 
can use random sampling numbers. Dic« 
61 0.6 61 0.6 21.96 
16 16 16 117.76 if unbiased!) and shuflled cards can 
19 1s 96 IS 26 121.68 also be used. The idea is to trv to giv 
1S 13 3.6 13 3.6 168.48 every piece the same chance to get into 
17 4.6 i 1.6 54.64 our sample. (The same applies to the 
: ( 5.6 
1G results of a series of tests or anv series 
15 | 6.6 ] 6.6 13.56 
4 76 Ix 76 115.52 of quantitative observations. 
13 | $6 1 < 86 73.96 The Idea of a Distribution— Any se 
31 ¥(x) 1424.16 ries of varving results coming from one 
more or less constant set of conditions 
Range ©-43 to ©-59 Standard deviation can be formed into a “frequeney distri 
C-o2 \ bution’. Thus. if we have the hardness 
tics man 
\rithmetical mean C-9 1.6 n | of a series of heats of steel made to a 
1424.16 single specification, such as C-50. C-53 
2.08 
C-52 we can count how man 
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ie 


Relying on Chance 


thon On the other hand 
it least think of the 
ot large 
of 
population distribution 
theoretically it 
the 
in big. 


lation of sample to population | 


distribution 
bye 
the 


icle ally 


an indefinitely 


such analyse 


ol is represented 


probl moot the re 


the central problem of statistics 
What does the tell 
thout the “true uncles 


sample 


ot 
Size ol Sample 


oncditions 


| 


VIVE Sé t 


4g 


rar 


kwe 


é 


Poly ron of Hlardm Date 
Normal Probability Curve 


ol 


each we have and thus form a frequency dis- 
re like ly 
which a statistician would call the 
Fable | 
would fall away in both directions, in a more or 
ke 


distribution 


tribution to be a commonest 


SS 


mode ( in) and the frequen 1eS 


svinmetrical manner 


\ graph of such a 
the hardnesses 
and if thes depart far from the mathematical 
the heat 


treating ope ration or the method of test may be 


shows how 


curve of error or the “normal curve 


worthy of 


study on special methods may be 
Something is out of control.* 
Population Versus Sample We now 

| t First the 


from: the 


distributions distri 
vet 


is the 


ictually 
| ible | this 


bution 
st 


Wwe SS 


if sample distribu 


Vas aned 
of the Philadel 
| \ John Ww.W 
used he 
Jominy end quench 
heats of 4032H. steel 
tilable for analvysi ind 
lists the hardin Rockwell 


| 16 in from the quenched 


thie 


} 
round | 
| 


cont 


fourth lecture 
phia Ch ipte rs series 
Sullivan 
| 


ana 
tests 


thro 


the 
| 


ind 1s 
] 


as Vs 


ti 


re 


Professor 
hi 
out if T had 
lata all alo 
Howe 


rrounds the 


Fable I 
| 


scale 
end ind tha 
that hardnes: 
ber of heats 
vidual 
Thi 
con” 
mathematical 


ormal 


‘SS 


( | 
number of heats giving 


The frequency (num ons 


Is plotted igainst indi 
black 
frequency pols 
the 
or 
the 
ood 
the 


Burr's lee 


readings Fig 
kno 
Supe imposed in color i 
if 
omputes 
Phe fit is 
ti raised 
ifter Professor 
“Suppose the experimenter get 


more string 


js as kor exampl 


Mic 


cCurVe 


errol 


Curve from 


possibility 


fairly deviation 


iS 


ISCUISS deviations 


trire 


It 


from 
bee 


Vay 


fer et numbers representing 


ean 


reading 


What should he do statisticalh 


Corns le 


ind find hor 


rather 
tell ou 
of the 


fakes 


to 


it 


much about the 


tunately a 


large 
sh tp 
in Tabli 


Sullivan 


population distribution a 


fortunately 


hundred measurements 

But 
we do not need anvthing like that many to tell 
ancl the 


iS will 


required most 
us useful information about the ave rave 
Phas 

deve loped in detail in John Sullivan’ 


bye pubolishe d later in this series 


iriability of the population 
paper to 
heats of ape nhearth steel made under a certain 


if we have 


practice could say ON, 


dent” that the true 


we conti 
vield under this ss hic 
between 7TS.57% and 79.69% 
fident” that the true standard deviation lies be 
tween 0.65% and 1.38%. (This 
data have OY, 


might want to be 


We 
pros 
and also 


is based on ac tual 


chosen confidence” arbitra 


confident 


SO 


rily We qn 


the other hand perhaps confident” would 


do Pha band 


then be respective ly wider or narrowet 


confidence for true vield would 


Most 


nit one 


of them clust 
reading i 
Usuall 
out 


the 


rhe out ot four 
neh 
mean of the 
eathy inflate 

Another po 
standard ce 


thin 
from the 
that 


Cahn 


| 


iid moore il 


iation fous 


thie 


ke 


Ones 


H5 


one 


Viation 
finvcl thee 
then 
un the 


If thi 


tw 


thy 


jure replied tale 

villing to throw ther 
really cted the off 
ng for experiment il rea 
if T had no justifiabl 
lot 


ition 


‘ astire 


how far tre 
more than two o 
the standard «ck 
they would tl 
Actually thes 
10) 
measurement 
tical he 
the pearance 


if il ility 


pect that 


ne 


final 


‘ 


SUSp ‘ 
vor 


n wonld require i three 


ent statistical cond Vil 
its 
off 
to 
the 
v many of the 
the 

the 

show 


Suppose we have four 


on th, 


bie 


without 


and 
from 
take 


four 


seems to be 
the t. 
thie 


i\ 


tandarad 


measurement ap 


‘ tana 
measurement 


of the 


one 


averace 


that 


nndere 


thi 


one fir 


vite 


POBER 


| 
| 
Harare cals 
- 
i 
= 
afl 
dat 
than they 
malvtioal 
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Mil 


irticl drawn from the 
of the Philadelphia 
remove t lot of the 
tatisticnan 
vould look a 


isothermal 


econd 


1952 Educational Serie 
( hapter 
mystery from the 
tutistician 
vhenm he heard 
metallurgist 
But the 


Burt 
pargvon 
transformation 
would on hearing 


con elation far more 


than cle firne term hie indicates hic il 


experimental program Should be planned tk 

vet data of least ambiguity 

uch data to 

dea of 
thy eries vill 


tor clefinite 


ind how 
conclu 
rit 
ipply thre 
problems 


on metalhirey 


Such conclusions are useful in analwzing hab 
ratory or test results. They do. however depend 
SUVE ral birst We 
that thre that is 
from al normal population Second We 
that the 


a randor sample Finally. the confidence limits 


Stine data are “well-behaved 
bye data we have from 


Stile COTM 


in the example chosen openhearth steelmak 
ing) only apply to the population of feats rcaect 
under the conditions obtaining when these lect 
were 

\ second approach which could be used i 
just the reverse of the foregoing. We ask wheth 
er the sample can, within reason. have conn 
from some acceptable population. in the 
thre vield trom: standard practice 
has been 7S.0% and the 


been 130%. can we 


standard deviation has 
reasonably vet results such 
aS We did from those Same est dl 
turing techniques? By simple statistical method 
that thre 


iS Significantly 


we could learn observed mean of 
T9134 
75.0%. while 


O65 1.38) or 


above a past vie ld ot 
the observed standard deviation of 
1.02% is not 
below the 1.30! 

Pwo Samples-What can we do with two 
samples? “This is a most typical in the 
laboratory and in produc tion. We want to com 
formulas 


take 


holding evervthing else 


two processes measuring tech 


niques, or shifts. so we a sample under 
each set of conditions 
constant as possible Phen comes the 

Withort statistical knowledge. all that some 
people do take Corie measurement each 
condition and then subtract. This does beauti 
fully provided that there is very litthe random 
But do we know this? Usualls 
And in any case it is usually desirable to mes 
the data at hand. We 


“significance of 


Varination hat 


sure the variability. for 
the 


technique on the problem and thereby make 


can then. use difference 
proper allowance for the effeet of random: vari 
Variability. of 
may be compared by computing the ratio, as 


indicated by Mi 
this series (see Metal Provress for tibet 


ation two sets of observations 


Youden in his first lecture in 
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random 
to the 
tween the conditions 
that there 
lot of data. On the other hand even if compar 
atively littl still be 
able that there is a 


difference in the conditions if random Variation 


p. 9 li 


as COMP aratrye ly 


relative actual true difference be 


then we cannot sately say 


is a true difference unless we have a 


data are at hand. we reat 


to con re liably 


real 
should be ¢ ly slight relative to the 
cifference 


In any event. statistic al methods can be 


Kirst 


d 


to give us two kinds of QUSWeTS we can 


clraaw the a real difter 


conclusion that there is 
that there 
real clifle 


extent of thr 


or iS insufficient evidence of 


Second, we can set limits 
on the true difference 

either of these types of answers can be given 
subject to a predetermined probability risk of 
a wrong decision 

\s a specific « Vamp we return to the study 
operation, heats melted under the standard and 


of steelmaking mentioned above. In an 


il proposed practice were alternated until cats 


on nearly Since 


90 of each were accumulated 


the vield was ave raging Consistently Creates 


for the proposed practice, it was idopted suit 
there 


very good evidence in favor of the Chane 


after only five heats had been made Was 


attey 
ten of each there was extremely conclusive ¢ 1 
favor of the 


need to run the study up to nearly 50 of each 


dence Chane Phere Was Tho 


provided and this is the first ten 


heats of cach were me lted under typical plant 


they lack of Statistical 
experimenters cost: the 


10 


conditions. Sines 
hKnowled boy thee 


Were 


steel] COMpPany a Vie Id on about 


its on 
this one furnace alone 
Several Samples — Wi into the heart of 


industrial expernmentation and research when 


vet 


we come to the matter of se veral sample s. First 
there are the kinds ot charts 
available to handle all kinds of industrial data 


With sor Ingenuity they can be made to solve 


control] 


t great variety of problems. Their aim is to test 
whether the data could all have readily come 
from one population or whether there is reli 


able evidence of significant trends o1 issignabls 


| 
pr 


thise’s rien Stated. thu ontrol chart com 


j 


pares sample vith the whole collection of 


sample Compares some acce pted 
I 


st ind ircls 


With a somewhat cifferent emphasis anal 


Sof tr isks Whether thre 


Variation as a 


samples groups of data can be 


ittributed to then there is me 


hips: if net 


Chance SO) 


real relations 


‘ ot an 


thy 


( real causative 


idence of sone 
ences in the data 

Phe number of possible designs which can be 
could 
than a few 


paragraphs on thie subject One of the most im 


used tor experimentation Is lara 


easily Vrite many articles rather 


portant deve Jeoponune nts is that several of the pos 


sible causative iriables may be varied simul 
taneously in the same experiment. but in differ 
ent combinations. this way the separate 
eflects of each are obtained independently ot 
the others. Moreover, the joint eflect of two or 
more of the causative variables may be tound 
Consider the following hypothetioal data on 
phir sic il property high values being ck 
sired. The four “cells” 50. SO. 70 and 65) are 


averages of the mreasureni 


at thy plivsical 


properts 
| 


mincipal factors 


Vand Bo are ind low levels respectively 

Ifo in a study of the effect of Element A on 
the phan sic property during which Element B 
taken at the 
but the data mot hep separ ite if 


uncontrolled Cor else 
two levels 
might be cone luded trom the averages 65.0 and 
67.5 that Klement A is inn thee pis 
theretore held Element A 


level because the average was a 


ical property. Th we 
it the “high 
bit higher 

ment Bs etlect would get us to the figure of 70 
rather than SO w rctually attainable If 
for Klement A. then 
we will reach the SO combination if we keep 


then om experimentation on Ele 


hich 
We happen to choose low 
Boon the hich ich but we still not 
now enough to retain Element A at low. since 


it w is 


| 


ippare nthy rathes Him portant 
best is to take 


the four Pos 


data under each of 
ible combinations preferably rath 
number of measurements in each 
category, We can then estimate the effect. of 
element A Klement 
interrelation of Element \ 


fiat ill thre 


ne? the itive 
three 
lone inc thr 


mifteraction 


Analysis of Variance 


ol \ Any fool 
would thre iti Te | thre 
correct Conclusion Perla pretty 
wise men have tailed to do so om occasion. In 


particular example there os stell the thon 
is to whether thre of SO re illy 
‘ | 


ives thie four ce could ill Core tre 


ounted whether thre 


single population Ht all the within-cell 
thon fon example thre ihation aroun 
of 50 when both elements are low 
them all of the 
to be deduced trom the 


Suit af 


AV 
small enough ipparent trenel 


rehatively lara 


heures are 
a Within-cell variation 
compared with the then 


clifhes 


tp nt trend 


idence of tro 


ll the 


there may be no real es 
ences in the data na 

be entirely a mirage 
tatistical methods tell u 


drastic 


What 


dence we have in the What w 


reli i\ then. ane What we 


ot thely handled without re 
ti tl method 


orting 


tor the 


that the 


expermnental 4 
above ‘ the 


i\ to 


il that G4 measure 


t one peo 
vould the 
propo 
Combination 


iriable frou 


ippropr ite 
SIN Clilhenent caunsati 
hich the an to G2 


ving direct eflect ind interaction efheets of 


Clifherent tion 


iriable thy 


* Sound reasoning 


Characteristic 


ind drawing of con 


clusion inaply or 


fi it 
Wil ound reasonime tas cle eloped three 


popular 
am 


thi 


matical hnown tatistioal 


of our formal 
problem Conventional program 


Cineerma cle 


think mie 


An 


tudy of 


Pha 
thre 
es 
to sta 
\ 
High Leve SU 65 
Averave 65.0 \\ 
ly 
of 
M 
t th basa ‘ 
in the metal occurred in a 
production 1 etl for Si 
were tor tikes est ed onl 
to the best combinat ting « ‘ rit va 
vorth a half ny 
ments t he ‘ 
ta time, to find that tion 7 
(M PORERR 195 PAGE J] 


analy 7¢ 


skill of 


Designing an Experiment 


*In the discussion at Philack Iphia 
after Dt 
was asked “How much work is it to 


IS ingots? 
ANSWER 


ment he 
persistent 
worked out 100 multiple correlations 
by longhand arithmetic. The 


There are three things we can do with sus 
pected causative variables in designing an es 
periment. One is the tine honored scientific 


aim to hold all variables constant but two and 
then study the relationship between these two. 
This often misses the mark because of a signi 
interaction 


ficant as we saw in the previous 


ection. Moreover, it is uneconomical 


a very real sense it wastes data, uses each mea 
surement very inefficiently and leads to an al- 


most never-ending string of inconclusive experi- 


ments. Finally, it is often very expensive and 
difficult to hold) variables constant. It is, of 
course. often desirable to hold some variables 


constant, such as personnel and test sets. 
The second thing we can do to suspected 
is to hold them at carefully 


chosen levels in appropriate ¢ ombinations. This 


causative variables 


is effective and leads to efficient use of each 
ineasurement, It may be expensive to hold the 
variables at those various levels, but we are 
vetting our moneys worth! 

The third thing we ean do is “randomize 
the effects of a possible causative variable — it 
we cannot readily control such a variable we 
try to neutralize its ellect by letting its values 
vary at random. This is not always easy to do 
but, if practicable, it is an excellent way to get 
around a serious difficulty 


What we 


experiment using a combination of the lattes 


usually do is to try to design ans 


two alternatives. We choose two or more of the 
possible causative variables to be controlled at 
certain agreed-upon and practical levels, usu 
Then we try to 
think 
may have any influence on the dependent vari 
able. (We may 


stant. ) Suppose we 


ally at equal intervals apart 


randomize all other variables which we 


also hold some of these con 
are studying the effect of 
chemical compositions on the machinability of 
steel. We might use three levels of sulphur 


three of and two different pouring 


2 


temperatures. This would give us 33 Ol 


IS possible combinations. We would make the 
1S heats and measure the machinability of steel 


were so useful that 


Burr's talk, the question nished with 


the data on this study of 


That depends on the 
the worker and the equip 
has. T knew of one group of 
men and women wh 
not prohibitive 


results How can vou be 


METAI 
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thes 
a fully automatic 
lator whereby one Woman could do 
of the time by 
longhand. In this specific study of 1S 
ingots a skilled operator with a good 


each job in about 5% 


caleulating machine could easily do 
the job with all cross checks in a 
single morning. Certainly the cost is 


Stine th operato 


| his 


trom each 


of course, that we 


know how to measure machinability with some 
accuracy!) The resultant data could serve te 
tell the separate effect of sulphur on machin 


ability, and of manganese on machinability. and 


the data could tel] something about 


of pouring temperature on machinability 
thermore 
the joint effect of sulphur and manganese, of 
sulphur and temperature and. of manganese 
and temperature on machinability. Finally, the 
joint effect of all three might be studied if there 
were several determinations for each heat.* 

But now what of all the other variables in the 
steelmaking process potentially influential upon 
machinability? Some of these we may well find 
fine. It then 
them. The very 
least we should do is to randomize the order in 
make the different heats Suppose 
contrary to this, we run off all six of the 


we can hold constant. If so not 


we should try to randomize 


which we 
low 
sulphur heats first, then the intermediate-sul 
phur heats and finally the high-sulphur heats 
Phen if we 


have 


some variable, X, which has 


i steady trend 


starting low and increasing as 
we go along in the campaign, we may well 
make conclusions about the thre 
variables S. Mn and T° which we are examining 
For example, if our testing technique steadily 
the 
this, tend to increase from the first heat to the 
last 


machinability because of 


hay 


But if sulphur has been simultaneously in 
are likely 


that the sulphur was responsible 


creased. we the conclusion 
We sav in 
statistical terms that the sulphur and laboratory 


tec have been “confounded and Wwe cal 


to draw 


not determine which of the two is the real cats 
of the improved machinabilits 

To avoid this trouble we can randomize. This 
would be verv easy in the example we have 
We the 
which we do the 18 heats by first writing down 


a list of the combinations of 


chosen merely 


randomize order in 
variables to be 
used, and then deciding the order in which thes 
will be run. One way is to put the numbers 
1 to 18 on 1S slips of paper, shake them up in a 
hat It the 
first slip is. sav 11, then we use the first listed 


and draw them out one at a time 


were fu always punches the right button? 
ANSWER Some people pure hi 
more wrong buttons than other pet 
sons. But even the best make a mis 
take then. Howev« the 


routine plan ima multiple correlation 


ak 


and 


is such as to provide numerous Con 
A large arith 


metical error shows up imme diately 


and checks 


small ones can be « ind elin 


rite d fore 


thev do anv harn 


| 

; 

| 

Pe ~ 


combinations of variables tor 
the heat This random 
ives. the other uncontrolled 


Atl ible ‘ 


tha probable 


Such randomization IS tl to issigmable 


Wait S t good precaution in any bon how 


t difference is likely to 


between two technique 
ference is due to a controlled : a of heat treating like 


experimentation, Otherwise vreat 


we may conclude that a dif 


carburt 
iriable when actually is 


solid compound 
due to one of the uncontrolled 


( urburi ine ja Phird 


iriables which got mixed up Hlow reliance do we r 


or “contounded” with one of quire: in the result Do we 


the controlled variables. This need confidence or wall 


tnatter is so important that it YO" be sufficient? When the 


warrants considerable Space to these thre 


to emphasize it tions approximately 


\ couple of additional prin Dr. Burr is professor of mathe known we can guess at the 


j / ‘ rol 
ciples may be mentioned in nat ind a research a it required ive.* 


passing. One ts that our es the Statistical Laboratory 


ntortunatels mswers t 
perimental conditions should ity. Lafay the thre« 


He has degrees trom Antioch ¢ 
leve, and Universities of ae 
ind Michigan. He is a recognize may be altogether unknown 


eet 


‘ ential question 


be as similar as possible to ie often mot well known and 
| 


those we plan to use in prac 
‘ ; ; fine \ 
tice. Ht they are not, our lab ln fact, the first two may be 


ratory. Conclusions may not loctucian. teact ind often are the object of thre 


carry over at all to actual av of courses to industrial mer expermment. But we need all 


practice Those who have ey consultin writine of articles an three to estimate properly thr 


cerience pilot plant opera a book Statistic nel required 
| | 


Sift 


tions are Very Conscious of this Quality Control ral procedure is to 


Phe second is that He received the With some arbitrarily chosen 


the success of ou of the ize Which we can af 


tation largely depends ford. and at the conclusion of 


how close tor thre optimum con thie t we determine 


clitions We Choose the le ls fou thie controll | ens icle We lo brave It it Is 


variables. Ht they are not all close we may have finn tt trot, we \ to vet more data. By now 


toy ih up on the bye st condition by Successive howe Ver, We are ttey pe ition to estimate 


ipproxtmations Dake care in choosing the level thie required 


for the variables 


RELATIONSHIPS 

SIZE OF THE SAMPLI 
Otten veral 
The ever present question Hlow large should wiables at on it for ome be teal 


thre sample be? involves three other (question tow } it another tine 


How strong alt eflect will thie random istite i t the And 
4 Put Iti other words What wold coli Such data correlated data 


be the standard deviation or measurement error Thivs We 


study the relationship 


! 
for a long series of measurements taken under between percent 


hardenabilit 


dentical conditions? This is the variation we of steel 


actual occurrence ome 29 sould 
claims mace American Rolling either ciree ancl the 
MQill ¢ cernmy the corrosion 
resistance ( it cul rts Were 
challenu mother maker of sheet COTTOSTONE on 
Thi ther maker iid Wi ane clint 


incl thes 


Correlating Data 
: 
et away trom Sux 
vou int esults— 90%. 959 or 99% 2" Then | 
ot if i rtile the 
the t taken. Tt cane t that 
eat tec] it il ert ‘ euch 
tha S the much variability there i \ cleat at wnt rth, at! 
hota finally he About h 
‘ 


Use of Scatter Diagrams 


ESTION 


introduce all the variables for multi 


ple correlation 


ANSWER 


the ve putation of being a smart boy 


run his business. The 


sis of a consultant or the statistician 


foreman on produc Lon SUpPErVisor Use 


tatistical methods so that he can vet chan 


\s a first ste ~ plot a This 


is a collection of potits each of which repre 


scatter diagram 


ents data for one heat. For example We Thay 
plot hardenability on the vertical seale and 
percent of silicon on the horizontal scale. Tak 
ing such data from perhaps 100 heats, we have 
a swarm Of points. These points may tend to Lie 
rather closely along a Straight or curved line 
in Which case we sav that the relationship 1S 
vood. We can vet anything from a 
strongly pattern to a completely random 
pattern In the latter case 
Ho apparent re lation between the two variables 


You, as metallurgists. are 


howe Vel 


shotuun there is 


warned not to be 


too easily discouraged 


scatter diagrams 


Which do not show a close re lationship rs rhaps 
the basic reason why the relationships in much 
of your test data are likely to be rather poor ts 
that vour predecessors have licked most of the 
easy problems. thus evolving “standard price 
tices for metal produ ing. working and treat 
Thus, with silicon held within 
such specification limits as 0.20% to 0.276. there 
is bound to be a comparatively slight relation 
But it silicon in 


allowed to vary from O.1% to 


ng operations 


between silicon and hardness 
tha stee] 
5.0%. then 


definite 


Were 


there would probably be a very 


relationship between percent. silicon 
and all the plivsical properties. proce 

found hi relationships and d 
practice ranges until the re lationships in current 
practice ranges are What the statistician would 


call quite poor 


Just here is where we need statistical methods 
to enable us to vo turther. We can use the 


Corre lation coctlic ent which VINES all objec 


tive measure of closeness of the relationship 


between two variables This correlation co 


efhicient can determine IS or 20 


which of, say 
more out of what 


does the statistician to 


mostly a matter of 


inalysis of vari 


incl rot just those the foreman Most certainly. the 


wit can be done at the 


randomize th 


Thats a 


the statistician must not vet 


touchy bye 


the ortsict who is coine to lly and not tell him Vou are doing it 


in and tell the foreman how to 


pened You might 


¢ 
Start 


must be that of a 


ke nee vou 


must have 
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is doing. It is 
selling in the ones trust. But being les: 
long ruin keep and try this and 
trv that and try the other 

very least that this | mean that pe 
bye Vining is to 
influence of the done them this way 
collateral vartibles that vou Suspect even 


Phen vou might slip one in occasion 
this and then find out what hap it doesn't matter Yet wu 


that wav, bert the shopmen ie pre tty 
You have to hve 
someone who will help the vou dont w int them to lose 


Above all 


very. careful tice. We have 


perfect 


different 


Proce SS variable ‘ and 


analyses ile 
most closely related to a physical property 
None of really close thre 
correlation coefficient tells us which of the vari 
further 
difficult to tell, by eve which of 


scatter diagrams shows the best 


them may be 


ables warrant study. Otherwise is 


a number of 
or least poor 
re lationship When all of them are rather poor 
It provides an 


objective approach to this 


difficult problem 


We can go further too by using 


multiple 


correlation In this technique we study the 


joint relation of several independent: variables 
to the one depend nt variable in cy stion. Thus 
One 


On openhearth operation 


neither the melt-carbon nor the carbon drop 
was at all closely related to tons per melting 
hour. One might be t mpted to stop right there 
jut by taking the two variables together. a 
much better relationship was obtained than 
would have been suspected from either of the 
separate lations.* 

In general, analysis of variance re quires that 
thre pote ntially causative variables be controlled 


or randomized out. Ht. however. this is not 


feasible economical or we doubts 


about the success of ou randomizing, we can 


still use the principle ot and partial 
correlation provided Wwe have measured and 
recorded all of the 


vation was taken 


variables when each obser 
By partial correlation it is 
possible to find the net degree of re lationship 
between any two variables when the influence 
of all ot thre other variable has been moved 
This gives us a powerful and adaptable tool to 


supplement analysis of variance Analysis of 


co-variance Combines both analvsis of variance 
and of correlation 


Sampling Plans Rather closely related to 


the analy sis of a single sample lise ussed earls 


Continued on p. 282 


work fon and cle 


SCTVOE 


with the operation he is in 


position to find 


i 
port 
| opl do thine: 
certain wav because thev've 
and they dont 
Suspect some kind of an in 


bee iuse haven't studied 


in five vears. The tradition is that 


e omav find 


somew here that one influence to be 


t potent 
source of trouble ander current 
fo encourage people 
open mind and to be 
willing try all possible 


cont to have it 
the statisti 


af 
trouble 


‘ 
| 
\ 
from 
On” 
inn tha 
he 


— OBTAIN THE best Combination of strength 


and toughness in parts. itis genes 
necessary that these parts have a microstructure 


of te mipere martensite 


This of course re juires 
that the parts be given a heat treatment which 
includes heating into the range where austenite 
is Stable and then a fast cue nch to a te mnpera 
ture low enough for the austenite to transform 
ito martensite 

It thre (peer h from the austenite range to the 
temperature of martensite formation is not rapid 
during 


enough, the austenite will) transtorm 


cooling. into undesired pearlite bainite on pro 
eutectoid constituents, instead of to the desired 
martensitic structure On 
the other 


cooling is continued to such 


hand if rapid 
alow temperature that 
some portions of the part 
transtorm into martensite 


than 


volunne 


much 


others. the 


accompanying this 
may set 


Internal stresse 


enough to crack the 


In production heat) treat 
neh cracking is. in 
An obviou 
to cool the 


fact. often a very serious probe 


Wav to crac hing IS 
part rapidly to just above the martensite rang 
then check the rate to a slow one throuel the 
rane that at any moment. it 
entire cross section is at ly the 
temperature and thu will expand uniformly as 
forms 


the martensite No internal 


\A ill thr at \¢ lop 


transformation stre 


Untortunatels ho quenching medium 


known which will cool a teel piece 


ipiclly 


Slowly at low 


at hich temperatures and ver 


perature Likewise. certain restrictions to 


ine placed by the mass of the pruurt 
cooled ( Corse ¢ \pedients 


orted to mest rapid cooling at high 


t attained with water. or with a 


solution of suitable salts in water Pitti 


mperatures as 
ciliate 


cul parts may nched in water until thes 


reach a temperature at which martensite forma 


tion begir then removed trom the water and 


to cool more lowly through thre 


tensite range isin the open air or in an oil 


bath. The temperature at which the part is with 
| 


Crawn from the water has been controlled by 


By L. D. JAFFE, D. C. BUFFUM, and |. L. PREBLE* 
Watertown Arsenal, Watertown, Mass. 


holding the Water tor seal trove this 


tine is determined by preliminary trials on 
pieces of the same design 

Such quenching for a fixed time ta everal 
lis antages 

1. The temperature at Which martensite starts 
to form (the M temperature ) vari 


from lot to lot of steel cu 


somewhat 
fo Variations in 


Chemistry allowed within specific itions for a 


Po determine it experimentally for 


vlditional « 


single crac 
each lot requir 

delay 
Additional experimental or trial-and-error 
work is needed to ce 


the time mecessars 


\l te 
latter is known 
thy quenching to 


reach a fixed temperature j constant but 


Changes significantly because of (hietuation 
the temperature of the water the agitation of 
the water or intentional 
idaditions in the water. the te ol the 
vhien nehing start mid the 
and character of the coon the teal 
prior t 

\ccordingh ( ‘ itl o control 
thr quench t 


fron 

tive 

to take advantag 


ferromagnetic wl THLE not. Su 


nirten 


uStrument 


rect) Chae churned 
} 
proach, it seemed, would be 
change could be detected at a di 
t] POM. Bow Mins. J. M 
thre ier er Wo Thalstead and EK. W 
Jeu i) for design and construe 
of the hat F. 1. Carr, R. Miles, and B. Bovat 
for tl tion in testing thes 
TORE 


Electronic Crack Indicator 


tance without having to touch the part 


or disturb the quench 

\fter preliminary work, an instru 
ment was designed and constructed for 
pilot-plant use in an 1S50-gal. quench 
tank measuring 5 ft. in diameter and 
12's ft deep made of ‘in. steel plate 
\ plywood coil form 3: ft. inside diam 
eter Is placed within the quench tank 
(Fig. 1). To permit circulation of the 
quenching water around and within the 
coil form, the form is rigidly braced and 
supported by 14-in. legs resting on the 
bottom of the quench tank. On this 
form are wound several coils. By choos 
ing one of these as a “driver” and an 


other as a “secondary” o1 pickup coil 


it is possible to obtain the signal from 
any one of three vertical zones in. the 
quench tank (or all zones combined 

Our equipment ts for work of various 


shapes and sizes up to 10 ft. long 


DESIGN OF QUENCHE SIGNALLER 


During quenching, the steel part (or 


that portion of it from which the signal 


is desired ) is held in the energized zon 


bemg used (Fig. 2). When martensite forms 


the associated increase in magnetic 


ability increases the magnetic flay linkage be 


tween the coils and so changes the voltae 


induced the pickup coil. This voltage is 


amplified rectified, and used to operate a rela 


which lights a lamp and rings a bell 


A low-4trequeney alternating current of 0.75 


cycle per sec. ts used in the driver coil so as 


to reduce magnetic skin effect. Thus martersit 


can be detected to an adequate depth below 


the surface of the part. The 0.75-cycle current 


is generated by running direct current through 


a motor-driven commutator and associated 


resistance network.® 


To insure that the signaller had sufficient sen 


sitivity and stability, tests were made with a pai 


of steel evlinders S in. diameter and IS in. long 


one with a ‘sin. and the other a 4-in. wall. The 


apparatus was set so it would signal with the 


thick-walled evlinder but not with the thin one 


* Electronic details of an earlier model signaller have been 
described by W. K. Halsted and D. Jaffe Electronics 
Vol. 23, November 1950, p. LOO. It differed trom the present 
model chiefly in operating at 60 cycles per sec instead of 


0.75, so that its use was limited to small pieces. Likewise 


the coil arrangement necessitated that the steel part be held 
in the top half of the quench tank 
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Fig. 1 Sensing Coil for Quench Signalles 
Showing Its Size and the Location of 
Driver and Pic kup Coil Dire tly helow i 


thie quem tanh mt hitch iti ontamed 


bapertment showed that the signaller correctly 
distinguished the evlinders, without resetting 
le spite change of water te miperature from 75 to 
SS F.. and changes in the position of thie part 
unounting to TS in. horizontally (9 in. to right 
or left of center) and 6 in. vertically. Other tests 
showed that operation was not) significantly 
affected by horizontal position « hanges of 22 in 
id that magnetic material aflected the sig 
naller through an intervening 4-in. thickness of 
teel. This means that the signal is not pri 
marily indicative of the condition of the stecl 
at the extreme outer laver, which would be 


trreatly aflected by oxidation and sealing 


PILOT PLANT TESTS 


linally, tests were carried out to determine 
reproducibility of signaller operation under 
conditions simulating normal heat treating prac 
tice. A evlinder of 0.307 C. 2.5% Ni. 0.9% Cr 
0.4% Mo steel, measuring S ft. x 74 in. outside 
and 3% in. inside diameter, was quenched 
repeatedly trom 1650) F. and withdrawn from 
the water when the signaller bell would ring 


In six quenches, despite changes in water flow 


from 200 to 1800) gal per min. as shown in 


. 
= 
=F 
/ : wee 


Shop instrument 


lable the temperature at 
which the eviinder equalized experimental mistru 
upon withdrawal from the 4 | 1s considered 
water was constant withi . satistactory fon shop evalua 

9°} is Indicated by thes tion. Identical eleetroni 
mocouples lov ited within th AS \ could be made for in 
wall of the part Phe calet LA stallation in mans shops 
lated M temperature tor } the coil would have to be 
Composition 1s tailored to fit) the quench 
Phe time in the water varied / [ tank. Althou 
from 77 to YO see This is a ing vetice calls for a 
good of the fact tank —large OMparison ti 
that ine thee quench thie part quenched the heat 
not a very vood control tor f treater would probably pre 


fairly pleces 4 fer to ive thre coil outsics 


ln another series of O>,! U tha This done 


the hot part vas ld ! Shetel cation compared to a clock 


for times of trom 25 to 259 f Typical Pa r Onencl Quen h signaller shoul 
\ Pon 


set prior tu quenching SO) errors bv 
Level of 

that the temperature ot the Variations in steel 
Quench tant 


part af the start of the D—Drivcer coil tion, fluctuations in tempera 


quench varied trom 1650 to Plywood coil form (with ture. agitation, and composi 


ina thee rub rails in tion of the bath and varia 


water varied from 73 to S4 vide and out tions in furnace te mper ature 


/ Pi kup coil 
Part being quenched 
of the cvlinder after with quench as well as variation 


See bout thre temperature tinne ot transter to 


drawal was constant part in thickness and character of 


within the limit) mentioned Wate 


lable | Tests With Variable Water Flow 


Wades See \ 


200) 
200 


+ recorded by thermocouple No. | thee 
longitudinally trom top « nd of tube to midleneth 
of the bore at one half and one third of the distances 
ind Ne On Opposite side of bore and one third of the distance fron 


iable I Tests With Variable Quenching Temperature 


WATER Pinte iN Queene Kouat 
Detay* IZATION 


S50 5 L510 
SoU 1450 
SoU 1650 


* "Time in alr prior to quench 


Phermocouph No. located as deseribed 


SION AT as | Ne 
No. | 25 76 SH 4 
5 763 ay 
in holes drilled 
2 at one sie 
le t ‘ ly 
hore to outsick 
No. | 77 S4 730°1 
6h 73% 
4 i” S4 748 
(XM LOBERK 94 


example. in 
1944 edition, and in 
194S edition 
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Water Molten Salt 


my extreme hygroscopic nature or high price 
these were abandoned 
It was finally decided to study the addition 


f a fourth compore nt to the old svstem con 


sisting of sodium nitrate 


potassium nitrate 


and sodium nitrite. A number of inorganic 


compounds were investigated but those which 
had anv beneficial effect presented rather seri 
ous disadvantages for commercial operations 
Water was ultimately investigated as an addi 
tive. Since 


svstem has a considerable degree of practi il 


believe it or not—this 


usefulness. our results are recorded here 


Increases Quenching Power 


the problem of obtain 


vears avo 


ing a molten bath which would operate 


satisfactorily at 275 KF. or lower was presented 
to the laboratory of the COMpany with which 
the authors are associated. At present the only 
low temperature salt) in) Common Commercial 
use is a ternary mixture of sodium nitrate 
whose 
stated at to 


OO BY Examination of the literature disclosed 


potassium nitrate and sodimm 


freezing point is) variously 


a number of possibilities in other nitrate-nitrite 
svstems such as those involving sodium. cal 
cium and lithium nitrates or in certain chloride 


svsterms. but for one reason or another. inelud 


WAL. Cause is supervisor ot the metal chemicals section of 
lndustrial Chemicals Division of 


in New York City 


American Cyanamid 
and Miro White is in charac ol the 


Processiig laboratory at the research laboratory in 


Stamford 


lool Steels Gill al oft the 
Metals Handbook 2S4 ot thr 
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Lowers Operating Temperature 


In the experimental work, freezing and boil 
Ing pomnts were determined on melts of approxi 
mately SOO ¢. in Pyrex glass beakers. The mix 
tures were melted over a bunsen burner and 
the temperature of the melt measured by an 
iron-constantan thermocouple which was stand 
ardized at the temperature of boiling water 
\ pencil-type unit. in which the iron portion of 
the thermocouple is also the protection. tubs 
was emploved because of its small size and 
rapid temperature 


FES porise \ Speedomanr 


instrument with a range of O to 300° ¢ 2 to 
bin 


Operating Ranges—The 


recorded the temperatures 

freezing point was 
indicated on each cooling curve by a rather 
abrupt change in its slope and a constant on 
nearly constant 


temperature regi Boiling 


potnts were determined visually 


requent 
to establish the ictual 


amount of water in the mixture on which the 


weighings were 


observations were 


made. and to replace 


| | 
f 
the 


losses at the boiling temperature The data 


obtained are shown in Fig. | 

It mav be noted that the spread between the 
freezing point and boiling point is greatest for 
low concentrations of water but it decreases to 
aminimum of about 1107 F. when the concen 
tration of water is about 7%. Thus, it is apparent 
that water can be added to the nitrate-nitrite 
ternary mixture to make a quaternary system 
of lower freezing point, vet with a high enough 
boiling point to provide a useful operating 
range. We were surprised to find the 
freezing pot of our ternary mixture of salt 
was 291° F 


the freezing point in the standard text on tool 


before water was added) whereas 


steel reports it to be 255 F. Our salt contained 
O14 of moisture originally and the lower freez 
ing point noted in the literature would result 
from a higher water content. but one which 
is still below the maxinuiun limit of 16 allowed 
by commercial specifications for similar mix 
tures such as General) Motors specification 
GM-1S45-M. Because of the hvgroscopicity of 
the individual salts, particularly the sodium 
nitrite, water is readily absorbed by the ervstal 
line salts under normal conditions. The value 
of 294° F 


extrapolation to OF moisture. and appears to 


shown in our curve is obtained by 


be in substantial agreement with the data of 
other investigators who used dry salts 

Benefits of the salt system containing water 
can iY applied to several practical opera 
tions. The most obvious is a tempering bath 
It has been 
found in actual practice that. once the bath 


for temperatures be low Wn | 


has been prepared with the proper amount 
of water. it maintains its original COMMpos! 
tion for long periods of time at tempera 
tures below the boiling point of the rnixture 
In the te mpermg oper ition, the steel which 
enters the bath is ordinarily cooler than 
the bath Thus, there is no chance of 
localized boiling to drive off anv of the 
water and the composition remains constant 

Quenching Power— \ sce ond and rhaps 
even more useful application is for mar 
tempering oF other hot quenching opera 
tions. A. Mi. White has already shown in 
Metal Progress tor December 1949 p. SI9 
that the cooling rates in salt) baths at 
ee | ire comparable to or even higher 
than those obtained under optimum condi 
tions in oil quenching It the temperature 
of the salt bath is lowered (by the addition 
of water) or even if a water-containing bath 
is used at an equ il te Inperature then con 


sicte rably faster rates are obtain dl th iti with 


480 


4 


760 


Use for Tempering and Hot Quenching 


oil. This was observed in 1931 by the British 
investigator Bernard Thomas. who warned (in 
an article in Heat Treating and Forging) against 
th presence of water im quenching salts be 
cause of the danger of causing que neh cracks 
This point of view is understandable when it is 
considered that the concept of hardenabilits 
was not fully understood in L93L. The same 
investigator, an article Metallurgia in 
May 1947, p. 2S. suggested that the greater 
quenching power of a salt bath caused by 
moisture might be used to harden parts which 
do not have sufficient hardenability to harden 
otherwise. The effect of water on the quenching 
powel of low temp rature molten salts has also 
been patented in connection with a heat treat 
ment of glas: 

The quenching power of the salt) may be 
altered to provide thr required degree of hard 
ening for a specific type and size of steel by 
controlling the amount of water in it. This 
applies thi principle s of hardenability. but in 
this instance the variations that are considered 
are in the composition ot the nehant rather 
than in the allov content of the steel In actual 
practice, parts of too-low hardenabilitv. have 
been salvaged in this manner 

It will be noted on the graph that the boiling 


pont decreases rather rapidly is the amount 


Fie, 1-Effect of Water on Pre 

ing Point and Boiling Point of T 
nary Mixture of Pota non Nitrate 
Sodinm Nitrite and Sodium Nitrate 


— 
¢ 
Q 
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(M TORE] 53: PAGE 123 


METAL, 


Fig. 2- Heating Rocket Motor Bodies in Salt 
Furnace for Forging. Court sy Electric Co 


of water is increased. While this is not of great 
consequence the bath is to be tor 
tempering, itis a factor which should be taker 
into consideration when the bath is used. tor 
quenching hot metal is quenched mito 
molten salt mixture which contains water, the 
boiling pomt of the mixture will be exceeded 
momentarily where it comes in contact with 
the hot metal. He the mixture is already close to 
its boiling pomt, this tendency tor boiling and 
rather rapid) vaporization inmereased. The 
eflect is although to a lesser degree to 
that which is observed when hot steel is 
quenched into warn or hot water. While rapid 
agitation will serve to decrease the amount of 
vaporization, it is a good practice to queneh 
into a mixture which is near its freezing point 
rather than close to its boiling port 
Maintaining the Composition—The fact thiat 
the water evaporates at high temperatures can 
be put to good-use inasmuch as a bath which 
has absorbed water can be restored to its 
correct condition by raising its temperature to 
or close to the boiling point. In order to deter 
mine the amount of water present at any trie 
it is only necessary to measure the freezing 
pomt (or boiling pomt) of the bath and 
to the graph This need not he done an thr 
entire melt inasmuch as a small sample may be 
dipped out of the pot and the freezing port 
determined by a thermometer. More water may 


then be added. if required It there is al 
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ready too much, the excess may be evapo 
rated or more of the water-free salt mixture 
added. In commercial quenching practice 
water mav be added from time to time as 
necessary to maintain the required quench 
ing power of the bath: no other measure ot 
the amount of water ts required 

Safety First—Some caution must be exes 
cised when water is added to a molten salt 
bath. As many know to their sorrow, local 
ized boiling and violent spattering are likely 
to occur when water is introduced into a 
molten salt bath at high temperatures 
Additions to the nitrate-nitrite bath should 
be made below slowly, while the 
bath is being well stirred. The importance 
of this precaution was indicated by small 
scale laboratory tests and has been borne 
out in larger installations. Even at 350° | 
ome spattering will occur, but the intensity 
of the reaction increases greatly with 
te ratiure 

Phe importance of caution cannot be 
stressed too greatly. The necessity to make 
water additions at low temperature makes 
it undesirable to apply the tec hniqque to molten 
mixtures which contain only nitrates and, there 
fore. have significantly higher melting points 
lnclications are, however, that the effeet on such 
hicher melting mixtures is only slight 

Many heat treaters will instinctively shy 
from the idea that water and hot salt will mis 
fears can be quicte ds after a demonstration 
that low-temperature tempering salt on the cool 
side can safely absorb considerable amounts of 
water, Also they may be reminded that such 
commercial salts. supposedly in dry condition 
ire prone to absorb moisture trom the atmos 
phere and may contain up to IY water without 
contravening the usual commercial specifica 
tions for salt for tempering purposes 

The salient features of the above discussion 
mav be summed up in a few sentences 

|. Molten baths which may be operated at 
temperatures considerably below 300° are 
obtained simply and conveniently by adding 
water to a mixture of potassium nitrate. sodium 
nitrite and sodium nitrate 

Such a mixture is useful for low-tempera 
ture tempering and as a quien hing bath of high 
quenching power 

». These advantages are obtained at virtualh 
no additional EXPEN se 

1. Caution must be exercised when preparing 
such baths 
5. The normal characteristics of the bath can 


be restored when desired S$ 


Batl 
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anufacture and 
Characteristics 
High-Temperature Bolts 


I HH DESIGN of high-temperature bolting. environ 


mental conditions require that such factors as oxida 


tion, corrosion, creep, fatigue notch sensitivity ancl 
stress-rupture must be taken into account, in addition 
to elevated temperatures tine temperature str 
re lationship is the most mnportant and difficult consid 
eration because clevated temperatures and corrosive 
environments complicate the usual design problem of 
providing adequate strength in the component 

Bolts for use at elevated temperatures in ga uid 
steam turbines, turbo jets and in atomic powel! plants 
are highly specialized, both in engineering and metal 
lurgy. Designs are not standardized, tolerances of 
necessity, are extremely close. and mechanical prop 


erties are near the limit of ability of the machin 


Fig. 1—Tube Nut of Type 303 Stainless Steel With St mced Within 

of Tro Angular Position and the Holi hid rile Ancula 
Position and 45 to the Slot The diameter be cones cithan 
full indicator reading of the thread pitch diameter. Fig exacon Head 
Dog Point Drilh d Mac Bolt of ] Stain Ste vl }) yee 
is done ina cold header. The drilled hole and the dog point must be held t 
close tolerances. After cold heading, the bolt is roll threaded. bi } Plexa 
gon Castellated Nut of Discaloy ls Difficult to Manufacture From Th Vloy 
Yet It Must Be Held to Close Tolerances hie, 4d Trunnion. Measurin 

In of 110 Stainless Steel Presented Difhcoulti« in Cold HMeadine Du 
to the Extremely Large Head and the High Tensile Strength Ri 
Originally machined from bar stock, the cold headed trunnion ha 
production costs and:saved strategic metal. big. 5 Drilled Stud 
In., of Re fractaloy Is Diffieult to Handle From a Machinability Stand point 
\fter roll threading each stud is X ray inspects d for interior fracture hae 
a) Spee ial Bolt, 4-20x% In.. of A-286. The alloy of which it is made is diff 
cult to work and the double head offers unusual f r probl 


Fig. 1 
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Margin of Safety for Bolts 


MI 


PAL 


fabricate and forge many of the metals used 

An ample margin of safety must be provided 
in the design to prevent the disastrous results 
that might be caused by bolt fractures during 
bolts 


normally occurs when a specified set or elonga 


operation of the equipment Failure of 
tion has taken e. This elongation results not 
the 
applied, which causes vielding of the material 
of which the bolt but 


extended period of time due to creep which is 


only when initial tightening is 


IS made also Over ali 


accelerated at elevated te mnperature 


of 


| | 
Resistance to corrosion and oxidation is 


essential in high temperature bolting 
ot 
resist corrosion and oxidation must be such that 
there will be ol \s 
matter of fact. the common alloving elements 
tungsten cobalt 


the combination alloving elements to 


no sacrifice streneth 


such molybdenum and 


chromium not only vive an 


resistance to oxidation and corrosion. but also 
the strength of the metal 

metallurgists deve loped high 
the demands that 
will placed the metal it is then meces 


to fabricate 


te ratiire 


have 


allovs to meet 


sary for them to deve lop method 


hie Hot korein 


Induction heating Cites ae 


mrate 


the allov. Fach added element that) increases 
the hot strength of the alloy HMposes increasing 
difficulties When 
satisfactory tabricating techniques have been 
worked it then 


necessary. that these techniques be applied 


in forging and machining 


out for a particular alloy is 
produc tion 


Basically 


ing bolts 


there are two methods of produc 
Bolt blanks may be 
that thi 
size as the head: the other method is to upset 
the bolt head ol 


mately the same diameter as the shank 


dl from 


al hie vagonal bau hits hexagon 


from a round bar approni 
Threads 
for high 
thread 


cle Sire d 


howe Vel 
rolled 


Sof the bolting determine which fabri 


may either be cut or rolled 


temperature applications. the is 
required by most specifications 
property 
cating operations should be used. Many times 
the ot the 


simple st working method 


required properties prohibit 


Most of the allovs used in high temperature 


ot thre 


austenite 


of 


Austenitic allovs are 


bolting are 
the added 
hardening 
the stabrlity 


typ 


property precipitation or 
because of 
it all 
these 
require more power and reduced speed 


illovs 


tise 


of their ervstalline structure 


useful working temperatures. However 


forging or machining 


bolts 


rature 


Hot Headed 


control within 


narrow limits for maxiniim strength and proper cram structure 
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Nominal Mechanical Properties 
of Common High-Temperature Alloys 
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S- One of the Many Cold Heading 
in the H. M. Harper Plant. Cold 


heading of hard alloys gives a_ strong 
aircraft holt with little waste of me tal 
because of the cold) working, increases the 


strength in the reduced section of the threads 
and gives the bolt a more uniform strength 
throughout its entire length. In roll threading 
the notch effect of a sharp angle at the base of 
the thread has not been removed but is dis- 
placed by cold work, and the surface layers 
have high residual compressive stresses. The 
grain or fibers of the metal follow the conto 
of the threads. This condition adds to the tensile 
strength and fatigue characteristics of the metal 
in this area, which is extremely important in 
vas turbine applic ations. When threads are cut 
instead of rolled, the threads may also have a 
torn surface; this roughness increases the tend- 
ency to gall at elevated temperatures. 

Proper heat treatment of the alloys used in 
high-temperature bolting is extremely impor- 
tant and may be a long operation, often lasting 
up to 45 hr. With both age hardenable alloys 
and alloys which are not age hardenable, heat 
treatments are selected to obtain optimum 
strength and stability. Age hardenable austen 
itic allovs require two heat treatments. The first 
the heat treatment to 
reerystallize and refine the grain structure and 


of these is solution 
to put soluble phases into solution. A secondary 
eflect of this treatment is the softening of the 
metal, which increases the ease of forming or 
machining. The second heat treatment is aging 
at a temperature or combination of tempera- 
tures between 1200 and 1600° F., governed by 
the material and the ultimate temperature to 
which it will be subjected. It is customary to 
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roll the threads when the metal is in thi 
solution heat treated condition 

During aging, some constituent in the 
metal is precipitated in a very fine dis 
persion uniformly throughout the metal 
These precipitates tend to “roughen” the 
slip plane s along which plastic flow 
would occur when the metal is stressed 
thus hardening and strengthening the 
metal. This type of hardness is retained 
below the 


at operating temperatures 


aging temperature 

The 
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alter cold This 
metal to a stable condition. The 
relich on the cold worked bolt 
the internal on 


nonhardenable austenitic alloys 
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working. returns the 
Stress 
reduce 
residual stresses without 
appreciable decrease in hardness. At the 
same time, the stress-relief increases the 
the metal at room 
In heat treating the high 
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borne in mind that corrosion resistance must 
not be impaired or reduced. 
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chanical straining and forms twin bands rather 
easily. Furthermore, the true structure of un 


alloved titanium mav be obscured because of 


By ROMAN OSADCHUK, smearing during the lapping or polishing opera 
WILLIAM P. KOSTER tion. Nevertheless, with proper care together 
and JOHN F. KAHLES* with slight modifications of standard tec Vanancgune s 
very satistactorv results will be obtained 

Phe basic procedure tor the mechanic al 
preparation of titanium found most satisfactory 
at the University of Cincinnati is outlined below 
Included with each step is a brief discussion 
oft possible variations. The suggestions of sev 
eral other workers in the field are also included 


information should enable thee metallou 


Recommended Techniques for 


olishing Titanium for 
Metallographic Examination 


D KING THE PAST year, a Considerable amount rapher to adjust the recommended procedure 
of basic research on titanium and titanium to suit his particular needs and facilities 
base allovs has been conducted at the University Sampling—Cut the specimen under wate) 
of Cincinnati. The allovs used in this program with a silicon carbide cut-off wheel. Use normal 
were Mallory-Sharon Titanium Corp.s MAST specd and very light feed. Vhis method was 
series 2AL2Fe SALSC) 25Fe-2.5V and found to be the fastest and most reliable of thos 
Rem-Cru litaniums RKRC-130-B tried. An aluminum oxide wheel will also pro 
LOO-A, 150-4 duce a satisfactory cut on commercially 
litanium and titanium allovs can. in general titanium, but the wheel wear is excessive with 
be quite easily prepared tor metallographic many titanium alloys and “burning” or 
examination by either mechanical or electrolytic heating becomes difficult to control. For lara 
means. Tlowever three general precautions sections. a power hacksaw can generally be 
cannot be overstressed. These are warnings used successfully. Hand sawing is possible but 
avainst overheating during cutting and grinding is very tiresome and time consuming. and with 
against mechanical straining during cutting out any particular advantages 
chucking, and mounting. and against smearing Rough Grinding — Grind on a wet belt using 
during polishing. A tew inaterials present some medium to furm pressure with free-cuttiny 
particular difficulty. Certain alloys after heat silicon carbide belt of 60 to SO grit. Flush 
treatment contain amounts of highly unstable the specimen generously with water durin 
beta phase which may be susceptible to struc trinding. A medinm belt speed is to be pre 


tural alteration by mechanical straining and Mr. Osadchuk is rch, fall 


overheating: the beta is easily triggered by such necring at University of Cincinnati. Dr. Koster j 


influences and transforms to an alpha phitse director of metallurgical research at Meteut Resear 


nalloved titanium is also susceptible to ciates, and Dr. Kahles is partes of the 
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Metallographic Techniques for Titanium 
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ferred. The purpose of this step is primarily to 
remove the layer of disturbed metal caused by 
the cut-off operation, Such a procedure is also 
recommended for the removal of the contami- 
nated surface layer from heat treated materials. 
If a large surface is being prepared, it will be ad- 
visable to follow this step by grinding on a wet 
silicon carbide belt of 180 or 220-grit. This will 
facilitate subsequent fine grinding operations 

Mounting — Titanium can readily be mounted 
in. bakelite or lucite. Employ the minimum 
pressure necessary to obtain a densely com- 
pacted mount. This procedure is entirely satis 
factory except when judgment indicates that the 
temperature and mechanical strain encountered 
will influence the microstructure. Where such 
sensitivity is suspected, the sample should be 
mounted in fusible material, mechanical 
clamp, or be polished in the unmounted condi 
tion. It may be desirable to regrind slightly on 
the wet belt grinder after this step in order to 
secure an even surface between mount and 
specimen. 

Fine Grinding —Grind successively by hand 
on 240, 400, and 600-grit silicon carbide papers 
(dry) using frm pressure and slow strokes. Fol- 
low by grinding for one minute on well-worn 
6H00-erit silicon carbide paper using very light 
pressure, With titanium alloys containing car 
hides and possibly other hard phases, silicon 
carbide papers seem necessary. With other 
alloys, emery papers (1/0 to 4/0) are quite 
satisfactory, although they are somewhat slower 
and less durable than the carbide papers. Wet 
grinding by hand offers no real advantage over 
dry grinding; hence the latter is to be preferred 
The ‘Titanium Metals Corp. suggests power 
vrinding on silicon carbide belts of 240, 400 
and 600-grit, using a cutting oil emulsion as a 
lubricant and coolant, followed by hand finish 
ing on 600-grit silicon carbide paper. This meth 
od undoubtedly gives good results and would 
be suitable if a large number of specimens were 
to be prepared, 

The most difficult step in polishing titanium 
is the removal of the scratches produced by 
the last grinding on the 600-grit paper. This 
step seems to be materially facilitated by grind- 
ing with very light pressure on a well-worn 600 
grit paper, as mentioned prey iously. 

Intermediate Polishing —Polish for 3 min. on 
a medium-speed wheel covered with microcloth 
using No. 600 alundum abrasive suspended in 
a very dilute aqueous soap solution. The time 


for this step must be limited since there is a 


130 


tendency to Cause pitting, but this method will 


be found satisfactory for most titanium alloys 
In difficult situations, which will be encountered 
in preparing unalloyed and cold worked mate 
rials, a more specialized technique is warranted. 
The use of a diamond abrasive of 1 to 4 micron 
size in place of alundum, or polishing on a lead 
lap using a levigated 600-mesh silicon carbide 
abrasive (or American Optical Co. abrasive No 
\1303.5) is recommended for these. Paraffin 
wheels or cloths impregnated with paraffin have 
been suggested. but in this investigation they 
were found to be unsatisfactory for polishing 
titanium 

Specimens should be rotated on the wet 
polishing wheels to prevent directional flow and 
the formation of “comet tails”. The polishing 
cloths should be damp but not wet. If the cloth 
is too wet. polishing will be slow and the speci 
men will become pitted. If too dry, excessive 
flow metal will form on the surface and pitting 
will again ocem 

For the equivalent step. the Titanium Metals 
Corp. recommends the use of 600-mesh silicon 
carbide Crystolon Flour 600B on airplane wing 
cloth. The Sylvania Metallographic Laboratory 
employs 10 g. of Linde A alumina in 
water on a silk wheel for 1 min. Battelle Memo 
rial Institute suggests a slurry of 15 g. of Linde 
B alumina and 30 ec. of 20% chromic acid in 
200 ce. water to be used on a 1725-rpm. wheel 
covered with microcloth. (Surface passivation 
caused by the chromic acid is removed in a 
final polishing step which employs a paste of 
Linde B alumina on a medium-speed wheel 
covered with microcloth. ) 

Rem-Cru Titanium Inc. recommends the ex 
clusive use of a lead lap tor the intermediate 
polishing of titanium. The technique outlined by 
them for hand polishing with levigated 600 
mesh silicon carbide on a lead lap is as follows 

1. The polishing suspension is prepared by 
placing a tablespoon of 600-mesh silicon can 
bide in & lL. of water. stirring, allowing to settk 
5 min.. decanting, allowing the decanted liquid 
to settle | hr., pouring off the excess water from 
the decanted liquid and using the residue as 
the polishing suspension. 

2. Lap is a piece of lead foil on plate glass 

3. Polish by placing several soap flakes on 
the equivalent amount of soap powder on the 
lap, adding several drops of polishing suspen- 
sion, allowing the soap to soften, spreading the 
soap and suspension over the lap with the sam 
ple and removing previous scratches by back- 
and-forth strokes. Rinse excess grit from lap 
redistribute soap film by applving a few drops 


] 


of carbon tetrachloride and spreading with the 


fingers. Do not add additional abrasive but 
polish again to remove previous scratches. 

Final Polishing—Polish for 6 to S min. on a 
medium-speed wheel covered with microcloth 
using 0.3 to 1.0-micron alumina suspended in 
a very dilute aqueous soap solution, There is 
much less tendency for pitting in this operation 
and polishing time may be extended to 15 min 
if necessary. When polishing unalloyed titanium 
in which surface distortion is rather difficult 
to control, acidification of the abrasive suspen- 
sion with a maximum concentration of 1% hvdro- 
Huoric acid will be found very helpful. The acid- 
abrasive ratio should be controlled so that the 
specimen remains bright during polishing. 

The Titanium Metals Corp. recommends 
polishing for 3 min. with 0.3-micron alumina 
suspended in 5% aqueous solution of oxalic acid, 
The Sylvania Metallographic Laboratory recom- 
mends a mixture of 10 ¢. of Linde B alumina 
plus 15 drops each of hydrofluoric and nitric 
acids and 100 cc. water used on a Gamal cloth 
for approximately 1 min. Rem-Cru Titanium 
Inc. is currently using dry gamma alumina 

for example, Linde B-5125) on a microcloth 
lap moistened with 1 hydrofluoric acid. Some 
workers prefer a soft long napped cloth (such 
as produced by the Forstmann Woolen Mills 
for this step of the polishing operation. 

When an extremely fine surface is desired 
such as for examination at very high magnifica 
tion, one other step is recommended —namely 
to etch the specimen lightly and polish for | to 
3} min. with Gamal compound on a low-speed 
wheel covered with Gamal cloth. One or more 
repolishing and re-etching cycles will provide 
satisfactory results even with the most difficult 
specimens 

Etching — Alternately etch and polish on the 
final polishing wheel. This procedure is highly 
successful with most titanium alloys as well as 
unalloved and cold worked materials. For the 
majority of microstructures, an etchant of 14 
hydrofluoric and 2 to 3% nitric acid in water 
applied by swabbing, gives excellent results. An 
immersion-type etchant, composed of three or 
four ervstals of ferric nitrate, 4 cc. of hydro- 
fluoric acid and 196 cc. of a saturated solution 
of oxalic acid is suggested by Battelle Memo- 
rial Institute. This etch was found to be very 
satisfactory. 

Many alloys containing large amounts of 
beta stabilizers were most successfully etched 
with a mixture of equal parts of hydrofluoric 
acid, nitric acid, and glycerine. The reaction 


rate can be varied if necessary by adjusting 


Re-Etching for Fine Surfaces 


the glycerine content, an increase in glycerine 
over a considerable range resulting in an in 
creased speed of etching. For delineating grain 
boundaries and cracks, particularly in all-beta 
allovs aqueous solutions containing up to 10% 
hydrofluoric with 50% nitric acid were found 
useful as etching reagents. In connection with 
hvdrofluoric-nitric reagents, it was found that 
the etching time was controlled basically by the 
hydrofluoric concentration, and that the micro 
structure contrast was dependent upon the HF 
to HNO, ratio. a high ratio giving high contrast 

The formation of a brownish stained surface 
indicate Ss an excess of hvdrofluori« ate id for the 
particular material being etched 

ELECTROLYTIC PREPARATION 

The electrolytic preparation of titanium and 
titanium alloys for metallographic examina 
tion has been well developed Generally speak 
ing, this method is somewhat faster and requires 
much less skill than mechanical polishing. The 
first steps of the electrolytic and the mechanical 
methods are identical: sampling, rough grind 
ing, and fine grinding. Mounting generally may 
be omitted: bakelite mounts should not be used 
with electrolytes containing perchloric acid! 
Intermediate and final polishing are replaced 
by a single electrolytic polishing operation 

At the University of Cincinnati, a Disa cle 
tropolishing unit is used for this purpose. Ses 
eral electrolytes basically containing perchloric 
acid and alcohol have been evaluated. The best 
one found to date was suggested and is used by 
P. Rh. Mallory & Co. It is composed of 390) c« 
methyl alcohol, 350 ce. ethylene glycol, 36. 
70% perchloric acid, and 24 ce. water. Perchlori¢ 
acid presents an explosion hazard and is genet 
ally thought to be unsate for this use. The per 
chlorate concentration in this electrolyte, how- 
ever, 1S far below the level considered explosive 
Furthermore, the large percentage of nonvola 
tile ethylene glycol in the solution pre ludes 
the possibility of a dangerous concentration 
level being reached by evaporation losses or 
by other causes 

Polishing conditions vary widely, depending 
upon the material being prepared; however, an 
emt. of 30 to 50 4 applied for 10 to 40 sec. is 
average. Unalloved materials exhibited some 
pitting under these conditions and the pits « ould 
not be eliminated by time and potential varia 
tion. This condition was overcome by operating 
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REVOLUTIONARY 
DEVELOPMENT 
AIDS IN THE 
PRODUCTION OF 
STAINLESS STEEL 


1 EASY TO HANDLE 


pellets are usually shipped bulk 
in container ears. Rach container holds up to 
10.000 Ib. of material. As many as 12 con- 
tainers, holding a total of 56 tons, can be 
shipped in one car. This makes it easy to 
handle large quantities of ferrochrome fast 
and economically, and prevents contamination, 


The terms “klectromet™ and “Simpler are trade 
marks of Union Carbide and Carbon Corporation, 
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Siwrr EX ferrochrome is a new 
chromium alloy specially developed 
by Electro Metallurgical Company 
to simplify the production of stainless 
stecl. The alloy is suitable for 
producing all grades of stainless 
steel and is sper ially adapt« d for 
the extra-low-carbon grades. 
Outstanding advantages of 
SimpLex ferrochrome are its 
extremely low carbon content and 
surprisingly rapid solubility. These 
characteristics make it possible to 
reduce furnace time substantially, 
and to obtain a consistently high 
recovery of chromium together with 
a high metallie yield, 
Simpcex ferrochrome is uniformly 
sized. It is produced in the form 
of pellets about the size and shape 
of a walnut. It contains about 
65 per cent chromium and about 


6 per cent silicon, The carbon 


specification is 0.025 per cent maximum, 


Maximum 0.010 per cent carbon 


can be furnished. 


hor additional information 
phone, wore, or write one of the 
kLecrromer offices, Ask for the 
Evecrromer booklet entitled, 
“Melting Lou -Carbon Stainless 
Steel.” It shows the advantages 
that can be obtained in 
producing low-carbon staintles 


steel with MMPLEN ferrochrome, 


ELECTRO 
METALLURGICAL 
COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street New York 17, N.Y. 


Offices: Birmingham ~ Chicago « Cleveland - Detroit - Houston 
Los Angeles - New York - Pittsburgh - San Francisco 

In Conado: Electro Metallurgical Company of Canada, Limited, 
Welland, Ontario 


2 LOW CARBON CONTENT 
Here is the new SimpLex 
ferrochrome ready for charg- 
ing in the production of a 
heat of extra-low-carbon 
stainless steel. The carbon 
content of the pellets is so 
low that the addition of 
Simplex ferrochrome will 
not merease the carbon con- 


tent of the bath. 


3 FAST SOLUBILITY 


\ charging machine dumps 
a loaded box of SimpLex fer- 
rochrome in the bath. Be 
cause of the speedy solubility 
of the alloy in pellet form, 
as much as 15,000 Ih. of 
SIMPLEX ferrochrome can be 
added to the furnace in one 


batch. 


4 REDUCES FURNACE TIME 


The alloy pellets dissolve in 
the bath more readily than 
does conventional lump fer 

rochrome, Asmuch as 45,000 
Ih. of SimpLex pellets ean 
dissolved ino slighthy more 
than one hour. This mean 


reduced furnace time. 


5 HIGH METALLIC YIELD 


The metallic yield average- 
about 90 per cent when 
SIMPLEX fereochrome is used 
since the alloy contains 
enough silicon to reduce 
metallic oxides in the slay 
back into the bath. Overall 
chromium recovertes of 90 


te 9 per cent are obtained 


regulal ly. 
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orrespondence 


Continuous Recovery Process for Acid 
and Metal From Pickling Solutions 


In the pickling operation, a metal is soaked 
in an acid solution to remove an oxide 
from its surface. Acid is added to replace that 
used in the reaction until the concentration of 
metal salt is so large that the dissolution rate 
is slowed. The pickling solution is then dis- 
carded, It may be dumped or it may be treated 
either to recover metal or acid values from it 


or to produce a neutral, innocuous 


Of the three acids commonly used in pic Sine 
steel—sulphuric, phosphoric and hydrochloric 
sulphuric acid is probably the most widely used 

because it is the least expensive. Phosphoric acid is 
sometimes preferred because it gives a metal surface 


which is more suitable for subsequent working or coat 


ing operations. Hydrochloric acid dissolves the 
oxide scale more rapidly than sulphuric acid, 
but is more expensive. However, the continuous 
process for the recovery of metal and acid from 
hydrochloric solutions should offset this cost. 

The cost of phosphor ic acid pickling may be 
vreatly reduced by the use of an ion exchange 
resin to remove iron from the waste pickle 
liquor with return of the iron-free acid to the 
pickling bath. Regeneration of the ion exchange 
resin, however, requires an amount of sulphuric 
acid somewhat more than equivalent to the iron 
removed and produces a sulphuric acid-iron 
sulphate effluent. 

Ferric chloride can be removed from hydro- 
chloric acid solution by extraction with iso 
propyl ether. However, the iron salt resulting 
from pickling steel with hydrochloric acid is 
ferrous chloride which is not extractable with 
isopropyl ether. Ferrous chloride dissolved in 
hydrochloric acid can be oxidized in air to 
ferric chloride, but unless this is done under 
proper conditions the rate of conversion is too 
slow to be practical. Appropriate conditions 
have been established for this reaction and 
has been carried out as a continuous operation. 
The successful demonstration of this oxidation 
in air makes the process (shown in Fig. 1) 
worthy of consideration. 

Recovery by this process is as follows: When 
METAL PROGRESS; 


PAGE 1 


Pickling Bath 
| Solution 


30 %FeClo Make-Up Acid Storage 
1O%HC/ Concentrated HC/ 
3 
| Mixing Mixing 
; | Fec/ 
ffher Extractor 


| Hydrocarbon | /sopropy!\ Extractor 
/vent 


S Ether-- 
forage || Sfri ppe 


| Acad 
| 24% HCI | 
/sopropy! % Fe Cle | 
--Ether--| [12% Fe | 


the concentration of ferrous chloride in the 
pickling bath reaches 30%, liquor is drawn off 
and acid is added at such rates as to maintain 
this concentration. The liquor withdrawn is 
made up to 16% hydrogen chloride by addition 
of part of the make -up acid and is then 
oxidized continuously and countercurrently at 
around 150° F. in steam-heated packed 
column by air introduced through a gas disper- 
sion pli ite. With a ratio of 0.8 lb. of solution 
for each cubic foot of air, 85 to 90% of the 
ferrous chloride oxidizes to ferric chloride. 
Extraction of ferric chloride with isopropyl 
ether is most effective at an acid concentration 
of around 25% and an iron concentration of 10 
to 15% ferric chloride. The balance of the make- 
up acid is accordingly added to the oxidized 
solution prior to extraction with ether. A low 
acid concentration favors distribution in the 
aqueous phase in the isopropyl ether-ferric 
chloride-aqueous hydrochloric acid system. The 
ether is readily stripped by water of the ferric 
chloride which it carries out of the extractor 
Extraction and stripping have been carried out 
in columns packed with glass helices. Any 
reasonably efficient extraction equipment should 


be satisfactory. (Continued on p. 136 


Fig. 1—-Suggested Continuous Process for 
the Recovery of Metal and Acid From 
Hydrochloric Acid Pickling Solutions 
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» 4 MILE of PSC 
JNNEALING DUCT 
il + in Steel Plant of 


PSC ‘Light-Weight’ Alloy Equipment 
Solving Many Engineering Problems 


This installation of PSC alloy duct for continuous annealing of strip Continuous strip steel annealing system at the In 
steel is another example of how PSC “thin wall” construction is help- poor 
ing solve present-day engineering problems. Installed in the Indiana ducts in black at top. 

Harbor plant of Inland Steel Company, the system represents advanced 

designing in heat treating methods. 

PSC “thin wall” construction effects hitherto impossible compactness 

and removability. It also introduces large economies in many types of 

construction, due to the savings in metal and to the lower fabricating 

and installation costs. Specializing in the precision fabrication of the 

weight-saving sheet alloys, PSC furnishes coils, ducts, flumes, mani- 

folds, muffles and tubing for every heat and corrosion-resistant red 

quirement; also tubes for radiant furnaces, and for furnace exteranit 

such as vent stacks. In any size and alloy. 


TEEL 


BARRE, PEN: 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
7 OFFICES IN PRINCIPAL CITIES 
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Ferric chloride extraction and iso 


concurrently 


a small amount. of isopropy| 


r Which may 


ition with a 


propyl ether stripping are 


with 


ether, production of a pickling acid 
and production of ferric chloride 


solution. These last two streams con 


he 


hydrocarbon 


ree overed 


Correspondence 


vent such as n-heptane Hydrocarbon 
and ether would be separated by 
distillation 

The 
amount of acid over that required 
to convert the metallic 


carried 


ecycle of process only 


requires an 


scale to ferric 
chloride equal to the acid lost in the 


ferric chloride solution. This is about 


by 335 Ib. of hydrogen chloride for LO 


sol O00 Th. of pickl liquor The iso 


Work 


alls lic 


Lo 


MISTAL 


LIGHTING 


tht ahead 


ks the contan 


An exclusive Sylvania development! 


3'/,"" Ordinary Tungsten electrode 
after 4 hours operation 


R 

wrt 

Y moreno! \ 


Ele 


odo 


PROGRESS, 


without 
with Svlvania’s new Zirtung electrodes! 
This improved tungsten-zirconium rod 


ination 


and lasts longer on any job Saves time, 
SAVES electrodes and assures sound, de- 


RADIO - ELECTRONICS * TELEVISION 


PAGE 


CROSS OUT 
ONTAMINATION 


and Save with 


LECTRODES 


pendable welds. Wonderful for mild steel 
stainless steel, aluminum, and magnesium 
It your nearest Ss Ivania We Iding Distribu 


rruption 


problem — tor can’t supply vou, write today to: Syl 
vania Electric Products Inc., Dept. 31 
6110, 1740 Broadway, New York 19, N. ¥ 


Lirtung electrode after 
4 hours on the same job 


136 


hvdre sol 
of 


Wh 


carbon 
recycled and the loss 
should be very small 
properly designed plant 

The hlorick ould 
be worked up for ferric chloride 


incl 


propyl ether 


Vent are 
either 


terri olution. ¢ 


to 


sold as such, but it: is 


sugvgeste dl 


that this solution be spray dried to 
produce anhydrous ferric chloride 
for reduction to powdered iron and 
hvdrogen chloride—the latter to be 


used in making hydrochloric ac 
return to the pickling process 
H 
Professor of Chemical Engineering 


of Detroit 


Bird, Ghost, or Ghost Bird? 


Nic Conack 


University 


Whaat appears to bird 
vhost—or is it) ghost) bird? is an 
oddity resulting from: the comibina 
tion of cementite and manganese 
sulphide inclusion This “thing 


resting on martensitic meedles was 
found in a specimen of cast steel that 
was etched with 53 pier il solution 
and photographed at) LOOO 
P. Kenyon 
Chiet Metallographes 


Steel Corp 


Credit Omitted 
in July Data Sheet 


PHILADELPHIA 
Although the standard ferrite grain 
publishe din data sheet in 
the July 1953 issue of Metal Progres 


are from our Standard Methods KE S9 
no mention is made of this fact. Ack 
(plate acknowledgment to the source 


been rade 
W. « 
Assistant Technical Secretary 


sh nila have 


American Society for 
lesting Material 
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any time.any place... 


REX HIGH SPEED STEEL és alarays the same. too 


Rex" High Speed Steels 
Peerless Hot Work Steels 
Halcomb 218 

Chro-Mow * 

Sanderson Carbon Tool Steels 

AirKool Die Steel 

Airdi® 150 

Nu-Die V Die Casting Steel 
CSM 2 Mold Steel 

La Belle” Silicon =2 

Atha Pneu 


SPECIFY 


YOUR TOOL STEELS 
BY 


THESE 
BRAND NAMES 


You vet the same outstanding performance from every Rex 
product no matter where or when vou buy it. That's because 
every heat of Crucible Rex High Speed Steel is given a care 

ful metallurgical laboratory examination to insure that each 
piece meets Crucible’s high standard of uniformity 


And its hich cutting efleiency. unthorm hardening re 


red hardness 
make Rex Speed Steel the standard ch 
tant shops throughout the country 


and combination of md toughness 


iti 
When you need higl 
readily avatlabl 


ine distributors ¢ 


~peed steels specily \ 
Crucibh 


veryvwhere 


ite 


from warehouses and lead 


WRITE TODAY for the unique Crucible Tool 
Selector, 9 diameter, in 3 colors - 


(ut thle 


Steel 
a twist of the dial 
tells you which tool steel is best for your application 
Address your request to Crucible Steel Company of 
America, Dept. MP, Oliver Building, Pittsburgh 22, Pa 


CRUCIBLE| first name in special purpose 


53 Yeas tine steelmaking 


Visit us at Booth 241 


TOOL STEELS 


National Metal Show, Cleveland, Ohio, October 19.23 
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Samuel L. Hoyt 


Samer LL. Hover member 
ince 1921, has retired as technical 
idvisor at) Battelle Memorial Insti 
tute to engage mn consulting prac 
tice. He is remaining as part-time 
consultant for Battelle and will di 
vide his time between the op rations 
in Columbus and those in’ Europe 
devoting the remainder of his time 
to consultant work in the fields of 
research and development and met 
als technology After teaching six 
years at the University of Minne 
sota, Dr. Hoyt resigned to become 
research metallurgist with the Gen 
eral Kleetric ( where he helped 
develop Carboloy and introduce: it 
into practice From there he went to 
the A. Smith Corp and sinc 
1939 has been with Battelle, where 
he has been active iW research and 
development, welding practice and 
metal fabrication and application 
Dr. Hoyt is known to the profession 
through his lectures, technical papers 
and books, particularly as the author 
olf “Metals Data.” He takes an ac 
tive part in organizations with which 
he is associated, such as Ameri 
can Society for Testing Materials 
American Institute of Mining and 
Metallurgical Engineers, ‘American 
Welding Society, and is a member 
of the Welding Research Council 
and the Committee on Ship Steel 
He is also metallurgical representa 
tive on the Scientific Advisory Coun 


Arsenal 


cil of Picatinny 
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Burns George 


Gronce &, vice-president 
in charge of sales. Vanadium-Allovs 
Steel Co Latrobe Pa has been 
named recipient of the 1958 Mekar 
land Award tor Achievement in 
Metallurgy by the Pennsylvania 
State College ¢ hapter Estab 
lished in 1948 to honor outstanding 
metallurgical graduates of the Penn 
svilvania State College who have 
worthily distinguished themselves in 
some field of metallurgy, the award 
David Ford Me 


Farland, who served as head of the 


is named for Prot 


department ol metallurgy at) Penn 
State from 1920 to 1945. Those who 


are selected to receive the 


annual 
award are named on the basis ot 
honorable attainment in any branch 
of the 
such a wav as to bring ere dit to Di 
MeFarland’s 


George was born in Clarion, Pa 


metallurgical profession in 


mater Burns 
and graduated trom Penn State in 
1922 with a bachelor of science ce 
gree. His career in the steel industry 
began the same vear when he joined 
the Hlinois Steel Corp, at Gary, Ind 
Following a period with Carnegic 
Steel Corp. at Homestead, he 
went to Vanadium-Allovs as metal 
lurgical engineer. 1945 he was 
elected to his present office. Mh 
George is a member of the American 
Society of Tool Engineers, American 
Iron and Steel Institute, 


Institute for Management and the 


American 


Sales Executives of America 


Robert B. Gordon & and Zalman 
M. Shapiro @ were among the ten 
engineers and scientists of the West 
Electric 
division who received the 
Westinghouse Order of Merit—the 


highest honor awarded by the com 


inghouse ( orp.s 


powell 
! 


pany— for their outstanding work in 
the design, development and con 
struction of the nation’s first atomic 
submarine engine. Dr. Gordon was 
awarded the Order of Merit “for his 
many important contributions in the 
field of high temperature allovs; fon 
the development of methods and 
processes for fabricating the un 
usual metals required for nuclear 
reactors; and for the construction of 
the reactor core for the first) sub 
Shapiro received the honor “for his 
intense effort and success in the ce 
Ve lopment of the basic methods and 
technology for the quantity produ 
tion of high purity zirconium for the 


first submarine atomic powel pl int 


George Parkin @ has been ap 
pointed director of research and ce 
velopment with Messrs. J]. B. and S$ 
Lees, Ltd., West Bromwich, Eng 
land, and Peter FE. White @ su 
ceeds him as chiet metallurgist with 


the same firm 


Charles E. Smeltzer, Jr. & lias 
accepted a position as metallurgist 
under the chemical and metallurgical 
program of General Electric Co. Mi 
Smeltzer, a 1953 graduate ot the 
School of Mineral Industries, Penn 
slyvania State College, is now on 
assignment with the lamp division 


of Cleveland Wire Works 
Robert M. Parke @ has been 


named manager of the materials 
and processes section of the metal 
lurgy research department in’ the 
General Electric Research Labora 
torv at Schenectady. Mr. Parke will 
be in charge of a group of scientists 
engaged in pilot) plant operations 
which form an essential step between 
new laboratory developments and 


their prac tical applic ation 


George C. Towe &, who recentl 
received his doctorate in chemistry 
from the Engineering Research In 
stitute, Ann Arbor 


emploved in the muc lear section at 


Mich., is now 


laboratory of Ford 
Dearborn, Mich 


the scientific 
Motor Co 


i 
4 
| 


Moen Single-Handle Faucet, made by 
Moen Valve Co., Division of Ravenna 
Metal Products Co., Seattle 5, Washington. 


Faucet maker 


finds unit cost 
more important 
than cost per 
pound 


This Moen Faucet is unusual. First, its design represents 
a new idea in faucets so far as we know. If we are 
wrong, we will welcome the correction. But in any 
event, this modern faucet is selling like mad; people 
really want its convenience, its simple operation, its 
one-hand control. The second unusual thing about the 
faucet is that the spout is made of Admiralty Metal, 
supplied by Revere. This metal was chosen by Moen 
after consultation with the Revere Technical Advisory 
Service, which pointed out the qualities of Admiralty 
from the standpoints of bendability, and plating char- 
acteristics. Everything considered, the ‘more expen- 
sive” Admiralty turned out to be less expensive in the 
end, and more satisfactory both to the Moen Valve Co. 
and to its customers. The faucet also uses Revere Free- 
Cutting Brass Rod for interior machined parts, this 
again being chosen for workability and corrosion 
resistance. Service to Moen and to many other indus- 


Sketch showing operation of Moen Faucet, 
which can be operated by one hand, giving 
water at the desired temperature at any rate 
of flow. You can change volume without 
changing temperature, or change temperature 
without changing volume, or select the desired 
temperature before turning on the water. 
Available in various styles and types. 


tries in the Mountain State area is of course provided 
by the Revere sales, technical and mill personnel on 
the Pacific Coast. Similar services are of course avail- 
able from Revere everywhere in this great country, 
To obtain the Revere services, see the nearest sales 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago and Clinton, 111; Detroit, Mich.: 
Los Angeles and Riverside, Calif; New Bedford, Mas.; Rome, N. 
Sales Ofhices in Prencipal Cities, Distributors Everywhere 


SEE REVERE'S “MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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gram 


from 
Ont 


cal engineering at Case 
Technology 


foundry 


division of American Brake Shoe Co 


( hic Ago. 


Ralph G. Graham @& 
cently received the degree of M.Sc. 


lurgical department, gas turbine en 
gineering 


Canada Ltd., 


Personals 


tive covering the states 
William H. Dahlman &, who has sota and lowa for the 
completed four years of metallurgi Silver Co.. Flushine 


Institute of 


is now on a three 


Veal 
production training pro signed as instructor in the engineer 
at American Manganese Steel ing division of 


sition as research 


North American 
who re wood, Calif. 


Queen's University, Kingston, 


Is NOW employed in the metal Inspection engineer 


Petro-Chemical Corp. 
division, of A. V. 
Malton, Ont. 


Roe, 
Il. 


cola, 


Arthur A. Gustafson @ has been 
appointed district sales representa 
of Minne 


American 


Charles J. Meinhart @ has re 


California 
Polytechnic College to accept a po 
enginecr 


Aviation 


C. Douglas Gardner @ is now an 
with 


hydrocarbon recovers plant 


Darwyn I. Brown @ hias resigned 
as technical editor of Age to 
join Mullins Mfg. market 
development manager of the Koldflo 
Division, Salem, Ohio. 


John R. Witt & is now employed 
by the Caterpillar Co., 
Peoria, IL, in their college gradu 


ate training course 


( orp. as 


Tractor 


State 
Upon comple t 


with ing the general training, he will be 


transferred to the metallurgical ce 


Ingle 
partment of the physical testing di 


Vision. 


Robert S. Burpo, Jr. & has been 


National detached from the New York Naval 
in its Shipyard, Brooklyn, N.Y., is 
at Tus now attending U.S. Naval Post 


graduate School at Monterey, Calif 


studving nuclear engineering 


BUILT-IN ADJUSTABILITY! 


This versatile new Eclipse Mixer obsoletes equipment 
changes on existing systems of air-gas proportioning. 
Reason—it permits you to operate combustion equipment 
at perfect efficiency wander all conditions... burning dif- 
ferent types of gases...over a wide range of burner 
capacities...correcting for variables such as piping rough- 
ness, number of elbows, size and type of port variances, 
etc. Whether you're an equipment builder or user, you 
benefit from the complete flexibility of the Vari-Set. Simply 
adjust the gas selector, air jet and venturi throat for the 
exact mixture you want under any conditions. Utilizes 
maximum efliciency of the blower. Gives wide range of 
gas capacities, built right into the Mixer. There's no re- 
placement of jets or sleeves—no dismantling of equip- 
ment. It’s the only Mixer that handles a range of burner 
requirements, with only a simple field adjustment. Ask 
your Eclipse Engineer for an actual demonstration. 


ECLIPSE FUEL ENGINEERING CO., ROCKFORD, ILLINOIS 
ECLIPSE FUEL ENGINEERING CO. OF CANADA,LTD., TORONTO, ONT. 


ECLIPSE FUEL ENGINEERING CO 
Rockford, Hlinois 


end free ca 


Firm Nome 
Individual 


Street Address 


City 


PAL, 


PROGRESS; PAGE 140 


1127 Buchanan St 


John A. Nelson ©. 


formerly a 


research engineer with the Boeing 
Airplane Co. at Wichita, Kans., is 
now an assistant project engimeet 
with the Marley Co., Inc Kansas 
City, Mo. 


who 


Dubbins 


from Case 


Ronald V. 


graduated 


Institute of 
B.S. in 


Is 


Technology with a metal 


lurgical 


cl 


ploved with 


us produc tion 


American Manganese Steel Division 


of American Brake Shoe Co. at the 
Denver plant 
Fiedler who received 


Massa 


chusetts Institute of Technology 


a doctorate in science from 


June IS HOW emploved as a research 
the Electric 
Laboratory Schenectad 


associate at Ceneral 


Research 


N.Y 
Max Huber & 


intendent of melting department at 
Ltd., Schaffhausen 
Switzerland, is now chemist-metal 
Battelle Memorial Insti 


International Division 


formerly super 


George Fischer 


lurgist for 
trite 


Geneva 


Switzerland 


Courtland F. Carrier &. former! 
with Western Brass Mills, a division 


of Olin Industries, is now chiet 
sales engineer of Meier Brass and 
Copper Co.. Detroit 


Frank R. Yurkoski, Jr. & has ac 
cepte da position with the American 


Berwick, Pa 


Car and Foundry Co 


as metallurgist 


Carl A. Mevers, Ir. @ 
with the Wierton Steel Co., is now 
a research the Atomic 


former) 


engineer at 
Energy Division of Svlvania 
Products Bavsidke 


Inc 


. 
ag 
tionel mixer 
Ponte coupon 
4 fotterheiad oF peetel 


“ALODINE” PROTECTS BOTH PR ve Ti 
PAINTED AND UNPAINTED The 


ALUMINUM 


ALUMINUM 
metallic surface on aluminum which is 


thin, tough, durable, continuous with 
and a part of the basis metal. The 
“Alodine” film (or skin) anchors paint 
prolongs paint life, and protects alumi 
num exposed unpainted to the atmos 


phere 


ALODIZING IS EASY AND 
EFFECTIVE 


The Alodizing process is a chemical one 
and does not require electrolytic tech 
niques or equipment. Alodizing ts 
simple, tool-proof, low in cost, andr 
quires a minimum of equipment. Es 
sentially, the process CONSISTS of the 
following easily controll Ope rations of 


Stc ps 


1. Cleaning the work 


Rinsing the cleaned aluminum 


surfaces 
Coating with "Alodine Drawing courtesy of Piasecki Helicopter Corporation, Morton, Pennsylvania 


Rinsing with clean water 


Rinsing with warm “Deosylyte’ Tre H-21 Piasecki Tandem Helicopter—the “Work Horse” 


{act lulate d ritis¢ 


iit —is ideally suited for rescue work in areas inaccessible by 
other means, and in all kinds of rough weather. 


AFTER TREATMENTS: Alodized alu- 


minum provides an ide il bonding sur 


For durable paint adhesion and high corrosion-resistance 
face for paint, wax, idhesive. or other 
organic finishes. These should be applied @luminum parts of the “Work Horse” are Alodized. The 
in accordance with the manutucurers  “Alodine” protective coating chemical bonds paint, extends 


directions. Unpainted or exposed areas 


will be protected by the tough, durable paint life, and protects unpainted aluminum. 
Because of its economy, effectiveness, and ease of applica- 


tion, the Alodizing process is finding wide-spread use in the 
aircraft field and in other industries fabricating products 
of aluminum. 


“ALODINE” MEETS SERVICE 
SPECIFICATIONS 


A\lodine” applied by immersion or spray 
complies with the rigid performance »-. Alodized aluminum meets the requirements of Military Specifica- 
quirements tion MIL-C-5541. Write or call for coating and process data on 
2 
ernment specifications. The following is Alodine”’. 


list of Service Specifications which Alodine’’ Trade Mork Reg U. S. Pat. Of 


| CHEMicALs| AMERICAN CHEMICAL PAINT COMPANY 
AN-E-19 AN-C-170 (See MIL-( AMBLER, PENNSYLVANIA 


AN-F-20 USA. 7 PROCESSES | Mich. Niles, Calif. Windsor, Ont. 


Alodine” meets. 
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Personals John J. Murphy, Jr. @ is now a 


technical trainee at the Aluminum 


Co. of America in the Cressona, Pa 


Burton C. Person &, who gradu plant. After completing his training 
a ited from the Harvard Graduate period he will go into extrusion 


School of Business Administration in metallurg 


June, is now employed in the eco 
nomics and planning division of the James D. Nisbet & has been ip 
Bayvway, N.J]., refinery of Esso Stand pointed director of research and 
ard Co 


at velopment for Universal-( velops 
Steel ¢ orp Bridgeville, Pa. Prior to 
Raymond J. Zale @, formerly a this appointment, Mr. Nisbet) was 


steel metallurgist at Firth Sterling manager of the materials and process 
Inc., Pittsburgh, has been promoted section of the General Electric Co 
to assistant to the sales manager. Research Laboratory at Schenectady. 


This car bottom, stress relieving furnace was engineered by JET COMBUSTION in 1942 for 
the East Chicago Division of Combustion Engineering, Inc. After nearly six years of con 
tinuous service, JET remodeled it and elongated furnace and car to fifty feet. Since then it 
has continued in production, handling custom stress relieving jobs or production runs of long 
lengths of steel tubing. The furnace door was built on the car for economy and the entire 
furnace is housed in its own building to save plant floor space for more quickly completed 
operations. 


JET has always designed heat treating furnaces with the customer's 
primary aim in mind—PRODUCTION FOR PROFITS. This means 


lower initial costs and constant high production. 


JET engineered furnaces give you maximum diversity of use. More 
and more Jet customers are finding production more profitable by 
operating one sizeable Jet engineered furnace than several smaller 
ones, each limited in capacity and method of handling. Accurately 
controlled heat zoning plus a wide variety of work supports make it 
possible to use one Jet car bottom furnace for many types of work. 


JET constructed furnaces mean more profits because you can count 
on maximum, round the clock, year-in-year-out production. 


JET service means expert assistance when you need it for remodel- 


ing or adjustment to keep pace with your own ideas of production 
for profits. 


It's a good bet to see JET 


JET COMBUSTION, INC. 
INDUSTRIAL FURNACES * EQUIPMENT ENGINEERS 
7917 So. Exchange Avenue * Chicago 17, Illinois 
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I. Melville Stein @ has been 
elected preside nt of Leeds & North 
rup Co., Philadelphia. George W. 
Tall, Jr. @ vice president of the 


same firm, assumes the additional 


post of secretary. 


John J. Stobie S has been ap 
pointed sales engineer of the west 
coast plant ot Ape x Smelting Co. at 
Long Beach, Calif 


John F. Haller @ has been elected 
Vice president in charge — of engl 
neering of Allied) Products Corp 
Detroit. Mr. Haller, who was the 
founder and president of Michigan 
Powdered Metal Products In 
until it became an Allied Products 
Corp. subsidiary in 1951, will con 
tinue to direct the deve lopme nt work 
of the former company from his 
stall position as chief of Allied engi 


necrmag and research 


Richard W. Meek @, who gradu 
uted from the Missouri School of 
Mines and Metallurgy in’ June, has 
recepted a position as metallurgist 
with the Cameron Tron Works 
Houston, Tex 


James FE. Malek @, a graduate of 
Marquette Universitv. has accepted 
a position with General Motors Co 
and is now supervisor tramee at thi 
company’s Sacgmaw Mich 
ible iron plant in the central 


foundry division 


Lee E. Tanner @ is now assistant 
metallurgist in the metals research 
division, nonferrous metallurgy 
tion, of Armour Research Founda 
tion of Hlinois Institute of Technol 


hic Algo 


Michael J. Cusumano @& has re 
turned to the Gary Ind Steel 
Works, a division of United States 
Steel Corp after a vear’s work with 
the physical metalluras group at the 
U.S. Steel Research Laboratory in 
Kearney, N.J. His present duties are 
those of turn foreman in the metal 


lurgical division 


G. Letendre director of the 
cle partinent of mines and metallure, 
Laval Universitv, Quebec, has 
recently been elected a_ vice pres! 
dent of the Canadian Institute of 
Mining and Metallurgy 


W. D. Robertson @ is now asso 
ciate professor in the department of 
metallurgy at Yale Universit, 


ONE TOOLMAKER . - 


Ar which step in your tooling 
process would you welcome real help in reducing 
tool and die costs? Tool Steel Selection? Heat 
Treating?—or on-the-job ‘‘Trouble-Shooting’’? Here's 
how you, like the maker of the Dies shown here, can 
start to reduce costs with a Method that helps you 
at al/ 3 steps 


First, to simplify selection, use the handy Selector 
Section in the Carpenter Matched Tool Steel Manual 
Quickly and surely, it enables you to put your finger 
on the proper steel for best results. Next, to further 
insure tool and die performance, use the Manual’s 
complete heat treating instructions—they have been 
simplified beyond anything previously known. It's 
easy to get started—use the Carpenter Matched 
Set Method to help you ‘‘trouble-shoot’’ your present 
tool and die jobs. 


For better, lower-cost tooling, put this practical, 
easy-to-use Method to work, now. Ask for the 189- 
page Carpenter Matched Tool Steel Manual—just 
see your Carpenter representative. The Carpenter 
Steel Company, 133 W. Bern Street, Reading, Pa. 


Steers 


Export Department 


Mill-Branch Warehouses and Distributors in Principal Citic 


—then use 
HAMPDEN 
(Oil-Wear) 
or No. 610 
(Air-Wear) 


Job: 

Compound Blank and Draw Die for forming .031", 14-hard brass 
Vent Valve Bodies at the rate of 103 per minute on a punch press 
Problem: 

Unit costs were on the upswing because the old dies wore too 
rapidly iusing frequent and costly machine shutdowns for 
regrinding 

Solution: 

Looking for a die steel with maximum wear resistance, the 
toolmaker 
Matched Tool Steel Manual, and quickly arrived at Carpenter 
Hampden (Oil-Wear) 

Heat Treatment: 

Simplified instructions in the Manual were followed 

Results: 

2 hours of costly machine downtime were eliminated each day— 
production per grind rose over 300%! As a matter of interest, 
the toolmaker takes off approximately 0005" per stoning and 
gets about 100 grinds from the Blank and Draw Die 


referred to the Selector Section in the Carpenter 


IMMEDIATE DELIVERY FROM LOCAL STOCKS! 


Call Your Nearest Carpenter Warehouse or Distributor 


[a rpenter Matched Tool and Die Steels | 


Ihe Carpenter Stee] Co., Port Washington, N. Y.—"CARSTEELCO” 


Throughout the U.S. A. and Canada 
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DO YOU KNOW WHAT HEAT TREATING COSTS 
When You Do Your Qwn? 


If you now do your own heat treating—or are contemplating the installation of a 
heat treating department—have you carefully considered all of the costs involved? 


Each of the following factors must be given careful consideration: 


LABOR MAINTENANCE 


Frained operators require years of Equipment must be kept in constant 
experience, without them you can repair to prevent rapid deterioration ; 
| not expect satisfactory heat treating What does it cost you or what will it g—- ei 
Can you afford men of this caliber cost you? om 
for the amount of heat treating you 7] @& 
require? 
SUPPLIES TESTING EQUIPMENT 
Gas, electricity, chemicals——an end A constant check on heat treating 
a less variety of materials are needed operations and results is required to 
continually. Are you wasting money maintain quality and uniformity. Add 
due to insufficient work to keep all this to the cost of your equipment 
equipment going? Closing down and along with skilled operators 
re-heating furnaces is an expensive 
waste 
PLANT SPACE INSURANCE 
Does your present department have What has the installation of a heat ; 
enough space to work efficiently? If treating department done to your in 
planning a new department, will it surance rates? What can you expect 


require an addition to your plant? if you are planning a new department ¢ 


Can you economically install sufficient equipment to handle all of your requirements for 
hardening, annealing, carburizing, nitriding, ete., or can your present equipment handle all 
these operations with successful results? Is your capacity flexible enough to handle peak 
loads 


These are the major items to be figured into the overcome by commercial heat treaters. They know 


cost of your own heat treating department—there the answers because heat treating is their business 
are others which arise in special cases. —-just as the manufacture of your products consists 


The problems listed here have been faced and of solving numerous problems in your business. 


There 


‘sa Heat Treating Specialist Near Your Plant 


Ace Heat Treating Company 
Flizabeth, New Jersey 
Anderson Steel Treating Co. 
Detroit, Michigan 
Benedict-Miller, Ine. 


hurst, New Jersey 


Metro Heat Treating Corp. 
New York 13, New York 

©. T. Muehlemeyer Heat Treating Co. 
Rockford, Mlinois 

Nerl Heat Treating Corp. 
Seuth Bend, Indiana 

New England Metallurgical Corp. 
Seuth Boston 27, Massachusetts 

Paulo Products Company 
Saint Louis 10, Missouri 


rnia-Doran Heat Treating Co. 
Los Angeles 23, California 

Commercial Metal Treating, Inc, 
Bridgeport, Conn. 


METAL TREATING INSTITUTE 


Commercial Steel Treating Corp. Pearson Industrial Steel Treating Co. 
Detroit 4, Michigan L-R Heat Treating Company Chicago 50, Mlinois 

Cook Heat Treating Co. of Texas Newark, New Jersey : Pittsburgh Commercial Heat Treating Co. 
Houston 11, Texas | he Lakeside Steel Improvement Co. Pittsburgh 1, Pennsylvania 

The Dayton Forging & Heat Treating Co. Cleveland 14, Ohio The Queen City Steel Treating Co. 
Dayton 3, Ohio Metal Treating, Ine. Cincinnati 25, Ohio 

The Drever Company Milwaukee 4, Wisconsin Reliable Metallurgical Service, Ine. 
Philadelphia 33, Pennsylvania Metallurgical Control Labs, Cleveland 14, Ohio 

Greenman Steel Treating Company Minneapolis 7, Minnesota J. W. Rex Company 
Worcester 5, Massachusetts Metallurgical, Ine. Lansdale, Pennsylvania 

Fred Heinzelman & Sons Kansas City &, Missouri Stanley P. Rockwell Company 
New York 12, New York Metlab Company : Hartford 5, Connecticut ; 

Alfred Heller Heat Treating Co. Philadelphia 18, Pennsylvania Syracuse Heat Treating Corp. 
New York 7, New York Syracuse, New York 

Hollywood Heat Treating Co. Vincent Steel Process Co. 
Les Angeles 38, California This advertisement sponsored by Detroit, Michigan 


Industrial Steel Treating Co. these Companies which are mem- Winton Heat Treating Company 
Oakland 8, California é Oleveland 16, Ohio 
bers of the Metal Treating Institute 
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TESTING 
EQUIPMENT \ WELDING 


FORMING 
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TALS 
FIN, NIN 
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It’s Dice for the Best 
in Metal Testing Instruments 


for rapid, accurate, non-destructive 


THICKNESS MEASUREMENTS 
and FLAW DETECTION from one side 


AUDIGAGE® Thickness Testers 
Ranges: 0.020" to 4”, and 0.060" to 12” 
AUDIGAGE® Ultrasonic Micrometer 


Direct-reading; Special ranges as required; 
Accuracy as high as + 0.25%. 


CRYSTALS: standard and special mountings; internal 
ground returns; high-temperature operation. 


RANSON 


“439 FAIRFIELD | AVE: S 


Literature 
on Request 


TAMF¢ 


IRD-CONN 


The METROSCOPE (Mode! ms-i01 
—measures thickness and de- Vs ENTRON 


tects defects in materials Le. MICRO 
HARDNESS: TESTER 


Here is an extremely flexible and 
which 
uses ultrasonic sound waves to 


versatile test instrument 


U-TYPE * WELL TYPE DUAL TUBE 


FLOW METERS 


measure thicknesses of metals and 


other sound conducting materials. 
It is particularly useful where 
measurements can only be made 
from one side of the material. Also 
detects internal defects or lack of 
bond between metals. 


THE MERIAM INSTRUMENT CO. 


DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases 
Also a complete line of 
accessories. 


ASK FOR CATALOG C-12 


10932 MADISON AVE. 


For free bulletins, write to CLEVELAND 2, OHIO 


J. W. DICE CO., Englewood 3, New Jersey 


Non-destructive Testing and Measuring Instruments 


Applies 1 to 10,000 gram loads 
Write for Bulletin 
Kent Corre LABORATORIES 


PREKSKILE NEW YORK 


— 
ALL TYPES OF 


"LABORATORY | 


ow tell Boder what you need 


Experiments 
(hosphere Annealing 
Powder Metallurgy 
| Hardenability Test 
| Combustions 
+ Getbon & Sulfur Bet: 
Frequericy’ 
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MANY TYPES OF TUBE 
FURNACES 


+ 


SCIENTIFIC COMPANY 


719 LIBERTY AVE... PITTSBURGH 22, PA. 
PHONE: ATLANTIC 1-5525 
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Melting by Carbon Arc t+ 
id 
5 


NEW low differential 


Employs diaphragm unit 


for measuring 


air flow 2. qas flow 


3. or air flow-qas flow ratio 


n §2-1017-37 


RICHARDS 
PYROMETER 
SUPPLIES 


Control Temperatures 
More Closely 
Reduce Cost Save Time 


Catalog No. 5 shows you hou 
Get your free copy today 


eThermocouples « Protection Tubes 
Thermocouple Wire «Lead Wire 
elnsulators Terminal Heads 


Low prices for top quality 
Prompt shipment from stock 


ARKLAY S. RICHARDS CO., Inc. 
74 Winchester St. 
Newton Highlands 61, Mass. 


If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 


“MAC” MULTI-METHOD EQUIPMENT 
Electronic Equipment for non-destructive produc- 


tion inspection of steel bars, wire rod, and tubing for mechanical faults, variations in 
composition and physical properties. Average inspection speed 120 ft. per minute 
Over 50 steel mills and fabricators are now using this equipment. 


Electrical Equip- 
ment for rapid and efficient demagnetizing of 
steel bars and tubing. When used with “MAC” 
Multi-Method Equipment, inspection and de- 
magnetizing can be done in a single operation 


| “MAC” COMPARATORS | Electronic 


Instruments for production sorting . 
both ferrous and non-ferrous mate- 
rials and parts for variation in compo- 
sition and physical properties 


“MAC” MAGNETISM DETECTORS , 
Inexpensive pocket meters for indicating residual 


FOR DETAILS 


magnetism in ferrous materials and parts 


Model 140 
TABER ABRASER 


Simulates ACTUAL abrasion and 
wear conditions during test and 
gives ACCURATE numerical in- 
dex for your report. Recognized 
the world over as the STANDARD 
for testing maximum wear resist- 
ance of all types of metals. Send 
for free booklet! 


TABER STIFFNESS GAUGE 


Determines both INITIAL 
and NORMAL stiffness of 
sheet and wire specimens 
ond gives report trom 
DIRECT READING 


Write for 
FREE FOLDER 


Alexander 


SHEET METAL TESTER 


For Erichsen Test 


Determines 
workability 
of ferrous, 
non-ferrous and 
fine metal sheets 
and strips to point of fracture. 
Reading—accurate to 0.0004”... . 
Write for Catalog 


J. ARTHUR DEAKIN & SON 
150-28 Hillside Ave. «+ Jamaica 2, W. Y. 
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enti? PROBLEMS ? 
C WRITE: 44 Twelfth Street —_ Long Island City 1, N. : 


TRUCK LOAD or HANDFUL 


LAKESIDE sets the Pace in 
STEEL IMPROVEMENT 


The Lakeside Steel Improvement Co. is the 
largest commercial steel treating plant in 
this area—offering the widest range of 

steel treating services. Recent expansions, 
coupled with the latest and most efficient 
equipment, have greatly increased service 
speed. Lakeside's complete metallurgical 
services insure that your steel will be 
treated to meet your exact specifications. 


5418 LAKESIDE AVE, CLEVELAND 14, OHIO HENDERSON 19100 


CORPORATION 


romolloy 
wararitocd 


3 Times onger Life 


ON ALL AMERICAN AND SWISS PATTERN FILES 


NON CLOGGING © RUST RESISTANT © LONGER LASTING 


Tiarco Corporation has appointed LR Heat Treating Sales Co. as distrib- 
utor of Kromolloy Processed Files. For further information, call or write to 


TREATING CO. 


VESEY NEWARK 5S. N J 
MARKET 2-7798 


PRE 


«JUST PUBLISHED... 

mine | THE STORY OF MALCOMIZING 
(fer surtace hardening stainiess steels: 


whet it is .. whet it does. . how works Lindberg Stes! Treating Co., covering in- 
+» how you con wee it. dustrial America from coast to coost, with 
Write today for your copy of this 24-page 


plants in Rochester, Chicago, St. Lovis o 


LINDBERG STEEL TREATING COMPANY 

Chi 7, Wines, 2722 teftin, Phone: 

A special “case histocy” section shove MOnres 6-3308. St. Louis 15, Micsouri, 550 

how notionally known manufacturers are Taylor, Phone: Los 23, 
2010 Sewh Senel 


hester 11, Phone: 
hardening of stainless steels. 


LINDBERG STEEL TREATING CO. 


LIST N 22 ON INFO.COUPON PAGE 
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If your product or plant must handle sulfuric nitric 
phosphoric mixed acids . or acid-salt solutions 
you can profit by using Hlium 
More than 30 years of use in critical processing operations 
have proved Hlium unsurpassed in handling these hights 
corrosive acids both liquids and gases at virtually all 
concentrations and temperatures. addition, it alse 
serves to resist erosion and heat equally well 
Ideal for use in the drug, dairy, chemical and food in 
dustries because it lends itself so perfectly to sanitary 
comstruction. Other outstanding uses have been found 
in petroleum processing, ordnance work. and many 
This is tlium welded marine applications 


tubing. Easily bent and \vailable in castings upto 575 is easily machined 
and welded.) Samples tor testing and investigation will be 
ances, it retains a bright sent upon request 


flared to exact tole 


Utility Pu 
designed fer 
write for Bulletin 651 for Complete Data ng ger thoy 
smell industriel opp! 
Made entirely 


THE| FcoRPORATION, Freerport, tone motgriol 
oe Makers of Special Alloys and Quality Castings for Industry ai 


finish in service 


DETROIT’S BETTER 


: OFFERING FACILITIES FOR: 
inexpensive way to expand your 
A ALUMINUM-caP. 500,000+ Peg ao. plant facilities. Choose from 27 Models 

For Instance: 1. You save time and money by keep 


jo MINUTE PARTS ro 2-TON GHES = ing heat treat jobs for small parts 
i in plant 

uy 2. It's easy to establish a new depart 
3. BRIGHT HARDENING oP. — ment at small cost in proportion to 
x benefits which result 

STAIN: 

STEEL. 3. Cooley heat treat furnaces pay for themselves 
through savings in time and subcontracting costs 
“ALL t¥P6S OF HEAT TREATING CAN 4, Heat treat operations are easily performed with 
° St DONE BETTER BY Cooley designed furnaces 


STANDARD STEEL TREATING CO. ee 4 
3467 LOVETT AVE. DETROIT 10, MICH. LOY $0. SHELBY ST. INDIANAPOLIS, IND 


Phone TAshmoo 5-0600 


Write now for Catalog 
giving c moplete details 


TO GET THE HEAT TREATING 


CONTAINERS YOU WANT! 


Tell Stanwood Engineers your particular problem—type(f parts you 
are heat treatingfurnace capacity—cycle, ete. With etr broad experi- 
ence and productiom facilities we can supply baskets, trays, fixtures, 
carburizing boxes, retorts.or furnace parts to exactly meet your needs 


economically too! Send forMiterature. 


Representativesin Principal Cities 


Slanwood. 


4817 W. Cortland St. Chicago 39, Ill. 


oes 
uch | ‘Corrosion Losses PERMANENTLY | |). 
How 
R 
Cost, 
Sher \| 
| 4 
meses Alp — HEAD OGETHER--- 
Grporalion 
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Designed FOR YOUR SPECIFIC REQUIREMENTS 


Motor-Mix Burners @ Flame Retention Nozzles 


Model DA Mixers @ Accessories 
. . . OFFERS 
Western Safety Valves @ inspirator-Mix Burners 
the most advanced Injector-Mix Burners @ Blowers 
Salt Bath Furnaces © Multiport Burners 


@ Custom Built Equipment 
FOR . . P 


Free descriptive literature on request 


WESTERN PRODUCTS, Inc. 


BATCH 


General Office = 549 W. Washington 
New Castle, SS Chicago 6, Ill. 


CONVEY ORIZED 


DEMPSEY 
WORK the QUENZINE STORY || FURNACES 


oO steels can often replace alloy steels when GAS, OIL AND ELECTRIC 


quenched in Beacon 


Quenching Oils with BATCH * CONTINUOUS 
QUENZINE added 
ALUMINUM For information on 
this new additive and 
BRAZING other Beacon Brand e 
Heat Treating Com- ATMOSPHERIC - RECIRCULATING - 
pounds write to... 
PUSHER — ROTARY HEARTH — 
oOo CONVEYOR — RADIANT TUBE - POT 


CAR-BOTTOM- ALUMINUM REVERBS. 
“Tailored by Dempsey” 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
Detroit, Michigan 
Phone: Diamond 1-2520 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


3401 W. 


DEMPSEY INDUSTRIAL FURNACE CORP. 


Springheld 1, Mass. 


140th Cleveland 11, 


HRITE 


HEAT AND CORROSION Alloys 


Fahrite is used for 
Rails © Trays 
Carburizing Boxes ¢ 
Retorts © Chain 
Solution Pots 
Rollers © Muffles ¢ 
Radiant Tubes ¢ 
many other products 


THE OHIO STEEL FOUNDRY CO. 


SPRINGFIELD, OHIO Plants at Lima and Springfield, Ohio 


ENGINEERS FOUNDERS FABRICATORS 


METALLURGISTS 
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HEAT TREATING! 


Megacycle Tube Type Machines * Carburizing Salts 


Soldering * Brazing * Bombarding * Neutral Salts 
Annealing * Hardening 


Powerful - Reliable Faster more fluid baths! 


Challenge Comparison—Value * Quality © Price Free washing! 
Design * Appearance 
Free Trial Run of Your Sample Parts 
mplete data, af plication prices, 
livery in New illustrated Catalog. Write 


on your company letterhead oe oe 
. Pioneers in Megacycle 
INDUSTRIAL CHEMICAL COMPANY 


Belleville 9 N. 


Send for FREE Literature TODAY! 


PULSATION-INSPIRATOR 
BURNER BLACK: 


for Blackening 


Natural Gas at 14 to 304 Single or Double Bath Pro 
HEAT TREATING cess to meet Any Kequire- 


ment 


for KILNS HEAT TREATING 
FURNACES ANNEALING DRAWING 


Blockening 


gives Efficiency of Produc 
tion 


OUR BURNER ELIMINATES COMBUSTION 
for AIMOSPHERE STRATIFICATION BY CON * Uniformity of Blackening 


STANT AGITATION OF THE ATMOSPHERE 
Every Heat Treating CA: ALYST LINER INITIATES CONTINUOUS 


. ‘ Send for FREE Literature on Swift BLACK 
Process IGNITION WITH MORE COMBUSTION IN and Cleaning Compounds TODAY! 
SHORTER PERIOD THAN POSSIBLE THRU 


* NORMAL DEFLAGRATION 


CONTROLLED Ra-DIANT 
ATMOSPHERES PRODUCTS COMPANY 


* 1413 W. TUSCARAWAS STREET 
BOX 729 CANTON, OHIO 
DIRECT FIRED 
* 
CIRC-AIR DRAW 


Paes NACES Got a Problem? 


(CARBONITRIDING) x 


Guorantees Economy 


INDUSTRIAL CHEMICAL COMPANY 
CANTON CONNECTICUT 


Specially Engineered With skill and ingenu- 
for » NARACO engineers 
Year Particular Needs designed this fuse rack to 


answer the difficult prob- 
* : 

b lem of perfectly plating 
GAS OIL ELECTRIC nozzles ventricles. 
Need help? Call your 
NARACO office today. 


NARA C 
AMERICAN RACK CO. NATIONAL RACK CO. IMPERIAL RACK CO. INDUSTRIAL RACK CO 


703 W. Root St 179-181 Madison St 1109 E. Stewart Ave 3462 San Fernando Rd 
Chicago, Illinois Paterson, N. J Flint, Michigan Los Angeles, Cal 
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today 


wonder drus 


for industry 


NOW. the greatest’ 


cost-saving, labor- 


Saving. FINISHING REASING SOLVENTS 
DEVELOPMENT ia DEGREASERS 


SOLV 
Make expensive Ume-consummng CIRCO-SOLV 


operations like filing, grinding, 
polishing, blasting, buffing a thing by 


of the past with New Amazing J TOPPER EQUIPMENT 


SUPERSHEEN SPEED FINISH Clerk Tewnship (Rehwey) New Jersey 
ING 


It absolutely does away with cost 


ly hand deburring and other hand 


operations requiring the use of 


large quantities of expensive ma 
Production curves take on a 


healthier look when you use 20th 
Century “Normalized shot, the 
persuasive abrasive. In daily use 


terials and costly skilled labor 


A single unit replaces trom 2 to 


12 men Savings up to 95%, on 


iimost ALL types of parts with 


plants everywhere, its high uni- finer finishes 
formity has proven it more effi- Investigate today! a mmersion 
cient, more economical. 


Heaters 


Try it in your plant! 


FREE, 


636 East 67th Street, Cleveland 8, Ohio 


PICKLING 


& PLATING 
Howell Works: Howell, Michigan 
One of the west of quality SOLUTIONS 
shot, wruan ard tron Malleabl 


Nor d (ut Cast Steel (Kealstert 


*Copynghted trade mane 


Totally inert to all acids at any concen- 
tration except hydrofluoric 
one Sizes: 1000 to 10,000 Watts 
FINISHING EQUIPMENT 


MATEMIALS AND COMPOUNDS PYROSIL, Inc. 
ALBERT LEA, MINNESOTA CUYAHOGA FALLS, OHIO 


PLATER 


New multiple DANIELS 
PLATING BARREL unit 
designed to handle 
small lots of work eco- 
nomically. Individual re- 
movable tanks allow 
plater wide range of 
plating, pickling, or 
cleaning applications. 
Send for complete de- 
tails on this and other 
plating equipment. 


] 


Portable 
Agitators 


Light weight, heavy duty models 
with swivel clamp. Available '4 to 
3 HP sizes in three styles with 
either adjustable or rigid shafts. 


Ideal for Quench Tanks, Salt Baths, 


Hating Tasks end Werte DANIELS PLATING BARREL & SUPPLY CO. 


CHEMINEER INC. Electroplating ‘ond Pelishing Equipment and 


511 W. 2nd St., Dayton 2, Ohio 129 Oliver Street, Newark 5,.N.J. © Tel. Market 3-7450 


AT 
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HOW TO DO 
BRIGHT GOLD 
PLATING 


without scratch 


BRIGHT GOLD PROCESS 


FOR INDUSTRIAL and 
DECORATIVE USES 


Exceptionally hard deposits — twice 
the hardness of conventional 

gold plating. 

Operates at room temperature — re- 
quires absolute minimum control. 


Excellent metal distribution and 
“throwing power.” 


SEL-REX PRECIOUS METALS, INC. 


Dept. BB, 229 Main Street 
Belleville 9, N. J. 


FABRICATED MONEL 
WELDED EQUIPMENT 


¢ Hairpin Hooks * Sheet Crates 
Steam Jets Chain 


¢ Mechanical Bar, Tube and Coil Picklers 
THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3728 OAKWOOD AVENUE + YOUNGSTOWN 9,O0OHIO 


for all 
industrial 
requirements 


POSH 


for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


any size and shape — 
any ductile metal 


MFG. CORP 
28 Pequot Road 


Southport, Conn. 


BARNABY MFG. CO. of Bridgeport, 
Conn., reports: “Our close proximity to 
salt water has given us problems in rust 
prevention for many years. We hove 
experimented with many black oxide 
finishes but none has proven as success- 
ful, safe, and inexpensive as DU-LITE— 
our tools have better sales appeal—our 
volume has been on the increase ever 
since we started using this modern, 
progressive oxide finish.” 

Depend on Du-Lite, the metal-finishing 
specialists, for the most efficient and 
economical cleaners, black oxide fin- 
ishes and phosphate coatings. Write for 
full details on 

Du-Lite Black Oxide for Steel 

3-0 Biack Oxide for stainless steel ond 

malleable iron. 

SD Compound for removing occluded solts. 


Phosteel and Phospray for phosphatizing 
steel, iron or zinc 


Du-Lite Non-Acid Black Oxide for copper 
ond copper alloys. 


Dynokleen for bright cleaning all metols, 
Kwikseal and Proctoil water displacing oils 
Or send us samples of parts and we will 
process them for your approval. 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN 

Send more information on D 

Send information or 


Hove your representative col 


Nome 
Company 
Address 


City 


Du-Lite 


METAL FINISHING SPECIALISTS 
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You can cut 


Cleaning and 


Peening costs 


with 


Cut Wire Shot 


Shatter-proof Park Cut Wire Shot 
is made of hardened clipped car- 
bon steel wire. It will outperform 
and) outlast) breakable east shot. 
That is why you can save up to 


666° in cleaning and peening costs, 


Durability 


Fests prove Park shot lasts from 
to 10 times longer. 


2 Storage — Shipping 
© One bag of Park shot does the 
work of 8 bags of cast iron shot. 


3 Maintenance — Wear 


Sharply reduced maintenance 
costs and wear on equipment, 


4. Material Costs 


Definite savings on steel costs 
when peening with Park shot, 


New Cut Wire 
as added to 
machine. 


After 1414 


Write for bulletin and prices. 


MANHATTAN 


Custom-mede for your specific 
material removal problems 
Foundry Snagging—Billet 
Surfacing—Centerless Grinding 
Cutting and Surfacing concrete, 
granite, and merble 
“*Meldiscs”’ for rotary sanders 


Grinding and Finishing 
stainless steel welds 


Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 


Cutting-off—W/et or Dry Bars, Tub 
ing, Structurals, etc. Foundry Cutting 
standard and reinforced wheels 


Grinding Carbide Tipped Tools 
Write to Abrasive Whee! Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. + PASSAIC N. J. 


PARK CHEMICAL COMPANY 


8074 Milltery Ave., Detroit 4, Michigan 


METAL 
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@ Economical 
@ No Change in Dimension 
@ Corrosion Resistant 
@ Perfect Uniformity 
@ Non-Technical 


The Black Oxide Finish That 


Penetrates lron & Steel Surfaces 


PURITAN MANUFACTURING CO. 
WATERBURY, CONN. 


HERE’ 
HELP 


for your 
engineer- 
recruitment 

problem 


Engineers’ Joint Council 
and The Advertising Council 
offer free, expert help to 
advertisers promoting engi- 
neering as a career. 


A booklet has been prepared 
by The Advertising Council in 
cooperation with the Engi- 
neers’ Joint Council to help 
you in recruiting engineers for 
the future. 


1. Ittells you what the problem 
is and the important part you 
can play in solving it. 


2. It outlines the advantages of 
an engineering career to 
help your company develop 
advertising appeals. 


3. It informs you as to the cur- 
rent activities of industry in 
the education and recruit- 
ment of engineers. 


4. It offers specific suggestions 
as to what you can do (from 
present manpower). 


5. It provides material that you 
can use in your own local 
and national programs. 


Many companies are using this 
booklet today. They say that it 
helps in orienting their engi- 
neer-recruitment advertising to 
industry-wide recruitment pro- 
grams. Send for the booklet 
now. Address: The Advertis- 
ing Council, Inc., 25 West 45th 
St., New York 36, N.Y. 


This space contributed by 


American Society for Metals 
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TUBING ROLLS 


AND 


FORMING ROLLS 


To Your Specifications or Ardcor Design—for all makes of machines. 
Also, manufacturers of Straightening, Pinch and Leveller Rolls. 


ARDCOR ROLLER DIES @ ROLL FORMING MACHINERY @ CUT-OFF MACHINES 


American ROLLER DIE CORPORATION 
29550 Clayton . Wickliffe, Ohio STAINLESS 
AND HEAT RESISTANT 


ARC WELDING 
ELECTRODES 


AUTOMATIC WELDING 


A CABLE SPLICED 
IN 10 SECONDS! 


ALL ANALYSES—COATED, 
STRAIGHTENED AND 


CUT, OR COILED, 


Prove to your own) 
satisfaction that the Seleshene 
MOLYKOTE line of MOntrose 2-6100 
industrial lubricants 
: is one of the most 
spectacular contri- 
butions to metal 
ERICO PRODUCTS, INC. progress in many 
Complete Arc Welding Accessories f decades. Send for 
2070 E. Gist Place, Cleveland 3, Ohio 


Write for Caddy Catalog 


RESIDUAL STRESS 
MEASUREMENTS 


This volume, written by four 
outstanding authorities, devotes 
204 pages to the important prob 
lem of the nature and extent of 
residual or “internal” stresses 
n metals and metal parts prior 
to actual structural or operati g 

How measure residual 
stresses The state of stresses 
produced n metals by various 
processes Relief and redis 
tribution of residual stresses 4 
riginate, their nature t ay 
effect on metal 


LPHA CORPORATION 


AMERICAN SOCIETY for METALS 


7301 Euclid Av Cleveland 
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Radically Different 


Steelweld metal-cutting shears are entirely new with advantages never 
before possible. Revolutionary pivoted-blade travels in circular path and 
overcomes handicaps of ordinary guillotine-type shears. No slides or 
guides to wear and cause inaccuracies. Many other important features. 


Complete line machines for shearing metal up to 20 feet long or in 
thicknesses to 1-1/4 inch. 


FEATURES GALORE Not only are these machines easier to operate but their design assures smooth 


- All-welded solid one-piece frame straight cuts to hair-line accuracy for years of operation 


. Their construction 
is extra heavy, and all modern features are incorporated to provide for ease 
of operation, minimum maintenance and long life. 


WRITE FOR CATALOG No. 2011. 


1 
2. Electric foot control. 

3. Fast Micro-Set Knife Adjustment. 
4 

5 


- Deep throat for wide slitting. 
Lift-up Back Gauge. 


QUEOUS SYSTEM Cutting Oil Chart 


For Use this free cutting oil chart as a handy 
guide to production costs and to more effi- 
HYDROSTATIC TESTING cient machining operations. 
Steel and nonferrous metals are charted 
Eliminates eee with the proper cutting oil for many appli- 
cations. Shows you 
Rust how to use lubricants, 
sulphurized or com- 
Reduce your assembly problems and cost Fire Hazards pounded with extreme — 
hy Toxicity pressure additives, for 
ferrous metals Write for Catalog No. 1053 i all operations. 
Dermatitis 
SAMPLE BROCHURE INDUSTRIAL OILS, Inc. 
ODUCTION SPECIALTIES, 


755 BOYLSTON STREET 3401 W. 140th St., Cleveland 11, Obie 


BOSTON 16, MASS 


BIG BROTHER 
BBB 


BENDERS-CUTTERS moves 


FOR BENDING ALL KINDS OF MATERIALS up to "14 


SAVINGS 


iilustrated above are a few of the 
many forms that can be produced 
efficiently on the Multiform 
Bender, using the standard tooling 


a 
WRITE TODAY FOR id 


AIR 
MODEL 
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Stratght (utes | 
| 
1741 OAKW Av . NGSTOWN ; | 
me 


are claims of users of 
are Drawing, Drilling, 


ning or Tapping stainless 


other hard metals. 


joing the job for major 
metal working plants here 


in the United States and 


HANGSTERFER'S 
LABORATORIES 


21 COOPER STREET 
WOODBURY, NEW JERSEY 


WHITELIGHT 


your comprehensive independent 
source of magnesium alloy 
Tubes ® Rods ® Shapes ® Bars 
Hollow Extrusions ® Plate ® Sheet 
© Pipe Wire Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 
& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N.Y. 


Sales Office 
376 Latayette St., New York 3, N. Y. 


Use Atlantic Fluxes 


ALUCO... 
degasifying and purifying 
lloys. Assures uni- 
3 dense grained 
nes. Used in reverberato- 
ry and crucible-type furnaces. 


ALUCO'S’ 


Specially compounded for die 
casting al num-base metal 
and permanent mold castings. 


MAGNESAL ... 


for removing maxnesium 
from aluminum alloys. 


ALUCO ‘GR’ & ‘DG’... 
For grain refining and degasi- 
fying aluminum and its alloys. 


Atlantic Chemicals & Metals Co. 


1921-27 NORTH KENMORE AVE. 


CHICAGO 14, ILLINOIS, U.S.A, 


RIGID-tex METALS 


Take that new product of yours, make 
it dent - scuff - scratch - resistant, give it 
plenty of rugged impact resistance, 
reduce its weight and double its 
strength, and finish it up by packing 
it full of buying-eye appeal. You can 
do all this when you specify Rigid- 
Tex Metals right into your product 
designs! Find out for yourself 


Write on your company letterhead. 


METALS 
conrons TION 
€8210 Ohio St.. Buffalo 3. N.Y 


US Foreign 


Solve 
EXTREME 
PRESSURE 
LUBRICATION 


The new miracle—multi-purpose 
molybdenum disulfide lubricant. 


Anti-Seize is a stable non-melting 
lubricant having a phenominal 
capacity to prevent seizing and 
galling at bearing pressures well 
over 100,000 pounds per square 
inch. Anti-Seize will lubricate at 
temperatures below sub-zero 
ond up to 750 degrees F 


manus actuate, OF THE 
Of 


Write today 

DEPT MP 

for new literature 
ond get the 
complete story 


BEL-RAY CO., INC. 


MADISON, NEW JERSEY 


COMPRESSION « TORSION « 
FLAT+ EXTENSION+AND 
SPECIAL TYPE SPRINGS 


METAL STAMPINGS AND 
WIRE FORMS 


JOHN EVANS’ SONS, Inc. 
13th & NECTARINE STREETS 
PHILADELPHIA 23 NA 
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in Europe 
MAGNESIUM | | F 


A PROVEN 


CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 
CASTING 


maximum 
STAINLESS STEEL PART for milk 
bottling unit formerly machined 
from solid stock 


Only finish oper 


atrons required 
are reaming small 
dia. of counter- 
bored hole and 
drilling and tap 


ping for set screw 


DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 


Special Feature 
Nickel content 
held to 35% min 


imum 36% 


HIMMEL BROTHERS CO. 
AW 


USE OUR 


for 


Powder Metallurgy 
Pabrication 


and other 


Wcetallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N. Y. 


GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 


WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


Today 


STAINLESS SCREW CO. 
tf ARmory 4-1240 


218 Union Avenue + Paterson J 


(Bulletin Board Item Number) 
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7301 Euclid Avenue, Cleveland 3, Ohie 


Please send further information, as checked at the right, on the advertisements in the 
Bulletin Beard with numbers | have listed below — 


15S 


(Please check) 


Send Catalog Send Nearest 
or Engineer- Price Source of 
ing Data Info Supply 
] 


BERYLLIUM 


COPPER 


BRONZES + ALUMINUM 
COPPERWELD «+ SILVER PLATED WIRES 
OTHER NON-FERROUS 


rounn WIRE 


for 

SPRINGS 

FORMS 
ELECTRONICS 
SPECIAL PURPOSES 


LITTLE FALLS ALLOYS 


INCORPORATED 
189 Caldwell Ave. + Paterson 1, N. J. 


| \ ENV EXTRUSIONS @ SPONGE IRON PowDER 

as 

ENGINEERED 
| Your Nome | | 
Company 

| 


You've scen molten metal before . . . but chances 


are Vouve never seen a heat thats more closely 
controlled as to composition and quality than the one 
you see above. For this is a heat of Hoskins Chromel 
the original mickel-chromium alloy. first 
made electrical heating practical Into it vo precise 
amounts of the purest raw materials obtainable 


mixed, melted, and poured in exactly timed cycles. 


adeofH Hoskins Chromel Alume!l ther 
give long lit ouple alloys accurately 
trial elect long dependable service wher register exhaust temperature 


appliances ever they re used ft yet aucraft engine 


mel 


And from it, ultimately, will come approximatel 
1200 pounds of fine finished material smooth 
bright, durable wire or ribbon produced tw pa 
ified resistivity for long, dependable service as heating 
elements or cold resistors in countless different elec 


trical devices 


Chromel, however, is only one of many specialized, 
quality-controlled alloys developed and produced by 
Alloy 502 


out industry for a wide range of heat resistant me 


Hoskins. Others include used through 
chanical applications. Spark plug electrode alloys 
which have become universally accepted standards ot 
cuality and durability. Alloy 717 used in facing 
engine valves for longer life and improved servic 
And, of course, there are Hoskins Chromel-Alume!l 
thermocouple alloys for industrial furnaces and jet en 
mes unconditionally guaranteed to revister tric 


temperature-e.m.f. values within clos specified limits 


/ 
/ 
j uw 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE 


DETROIT 8, MICHIGAN 


NICKEL CHROMIUM 
WIRE 


a 
“ 
= 
Heating element 
k Cr nel 
ervice in ind 


1904 to 1954... . years which 


have embraced wars, depres- 
sions, talkies, radio, TV and now 


3-D! Success and failures, revi- 


vals of old ideas, creations of new; hirings, firings, labor 


contracts, re-openings, all-color markets . . . These 


have been an exciting 50 years ... To begin our 


celebration we of King are staking out a claim at 


the National Metal Exposition. You are 


most cordially invited to visit with us to 


reminisce, to forecast or just plain relax. 


Lord knows we'll need rest 
before we start on another a.™ 
half century! 


[ FIFTH WHEEL COMPANY 


2915 NORTH 2ND STREET 
PHILADELPHIA 33, PA. 
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Plan to 
Attend the 


NATIONAL 


METAL 
SHOW 


Cleveland 
Public 


Auditorium 


The week of 


OCTOBER 
19-23 
1953 


& 

| FIFTH WHEEL COMPANY'S 
| anniversary 

: U be 
We looking for You... 
BOOTH No. 

H No. 516 
South Exhibition Hall 
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From Star to Vega and Beyond 


ype distillation of over half a century of 

operating experience in 32 widely scattered 
plants producing a wide range of refractory 
shapes has vielded some superlatives for 
Harbison-Walkers new silica brick plant at 
Windham, Ohio. Particularly 


methods of handling and storing raw materials 


SSIVGE Abe 


control of particle sizes in the brick mixtures 
precision of batching and mixing, power press 
operations in forming green brick, and two im 
mensely Jong tunnel kilns tor firing brick — mot 
to mention an unusually elaborate system of 
clust collection and SUpPpresston 

This plant represents the largest unit oper 
ated by the company, in terms of floor space 
200,000 sq. ft.) and, at full capacity, it can turn 
out 30,000,000 brick a year. This figure is based 
on What is called “9-in. equivalent” that is, a 
standard 


volume of a 


brick. Naturally 


shapes much larger than this 


tint equal to the 


ex9-in there are many 
is well as many 
of irregular contour such as skew blocks for 
openhearth roots: the 9-in equivalent is taken 
isa reference size 


Harbison \\ alke 


Ketractories Co. has been heeping pace with 


Over the past few 


rapid expansion in steelmaking and other 


ge of this 


effort, it may be noted that as of June 195] 


there were 1S continuous tunnel kilns operated 


industries using its products. As a ga 


in the company. Now there are 30 

Of all commercial refractories, silica’ brick 
come Closest to the pure oxide. A quartzite on 
ganister base usually contains more than 9S% 
SiO... In manutacture, about 24 
lime (CaO 


brick, then, is a mixture of about 96% silica, with 


of high-purity 
is added for bond. The resulting 


2% lime and 2% other oxides in which alumina 
and iron oxide pre dominate. although there may 
be some titania (TiO and alkalis such as 
sodium and potassium oxides 

Brick of this composition have been on the 
market for well over half a century. They com 
bine high mechanical strength and refractori 
ness with relatively low density or unit weight 
\lso they are not very expensive, as refractories 
go, In the effort to improve—that is, to get a 


brick which would held its strength at higher 


Harbison-Walker has 


devoted much scientific and commercial re 


cope rating te natures 


search. It mav be said that the amount. ot 
viscous liquid present firebrick at high 
temperatures is a measure of strength loss, so 
a reduction in this percentage can be expected 
to lead to better high temperature strength. The 
worst offenders proved to be alumina, titania 


and the alkalis 


of these constituents to a maximum of O59, a 


By reducing the total content 


brick could be produced that would not erush 
under the standard load test at 50 psi uiitil the 
temperature was 50 to 1000 higher than the 


corresponding figure for conventional silica 
brick Figure shows efleets of accessory oxides 
onthe melting behavior of silica 

This, briefly super 


duty sihea brick. mtroduced first during World 


is the story behind the 


hig Effects of Four Impurities or Ae 
cessory Oxides pon the Melting Behar 
tor of Silica 
titania, alumina and alkalis present im 
proves the hot streneth of thea bri 


Reducing the amounts of 


impurity, 


OCTOBER 195 


Fercent 
4 
24) ) 
A/ r 
O2 
a 
2900}-+ — 
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28 
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\ 
\ 
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Warchouse and mill shipment 
with more than 200 seamless 
tube sizes to choose from .950” 
QO.D. to 8.750” O.D. 


In sizes from .171 round to 


mill shipment. 


Mill shipment of hot rolled or 


Quick shipment of all analyses. 


Write for 
The Latest Stock List 


Contact our nearest office or 
write to Peterson Steels, Inc., 
Springfield Road, Union, New 
Jersey. Address: Dept. M-1. 


Improved Silica Brick 


War IE but available in limited quan 
tities until recently. It is now being 
Windham plant 
with silica brick of the regula 
tvpe Harbison-Walker 

and “Star, 
tively. The trade-names were fitted 


produced at the 
ilong 
identifies 
them as “Vega 


respec 


into an From 


intriguing subtitle 
Star to Vega and Beyond” —in a com 
pany history published last vear on 
the occasion of Harbison-Walkes 
50th) anniversary 

Silica brick are used extensively in 
many types of melting furnaces, both 
for new construction and mainte 
nance. Included are openhearth and 
roots by 
glass “tanks 


copper reverberatory furnace roots 


electric steel furnace 


product coke ovens 


copper and nickel refining furnaces 
furnaces 
vertical-shaft lime kilns and a tev 


others. They find use in Sprung -are hi 


wire-bar and anode 


roots of all sorts of heating furnaces 
differing widely in their applications 

With this brief classroom disserta 
tion on the generalities of the prod 
uct, it may be pertinent to turn to 
some of the noteworthy features of 
the Ohio plant 


Whose output bv the way, is trucked 


three quarters of 


hig 2—-Mechancial Press 
Pressure of 5,000) Psi 


material limits die life to 


vible line 


centralized press lubrication system 


to the steel industry in Ohio and 
western Pennsylvania 

In addition to being close to cus 
Windham is close to raw 
Nelson's 


ledges, only six miles north contains 


tomers 
material Lhe quarry at 


ample silica 


reserves ol high grace 
conglomerate of the Sharon geologi- 
cal formation, which is crushed and 
vashed at the site before 


trucked to the brick plant 


bye mg 


NIFCHIANIZED OPERATIONS 
\ quick rundown of the basic 
steps in manufacturing silica brick is 
as follows: raw material handling 
and storage, grinding, screening, ball 
milling, batching, mixing, forming 
drving and firing. It is not necessary 
to detail each step. A few highlights 
will indicate the degree of mechani 
zation and control which has been 
engineered into the Windham plant 
Phese are factors which could apply 
to almost any manufacturing ot 
processing operation, in the light of 
being not 


prese nt-day conditions, 


altogether peculiar to retractories 
production. To achieve them and to 


make them work, a minimum of 


Forming Green Brick Under 
are a part of the 
Abrasiveness of the 
of 15,000° brick 


average 


World's 
cold) drawn ball, roller and 
needle wire. 
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} 


rawn and a maximum of brain 
essential—all the way from. su 
vision through engineering and 


search to the ope rating level 


Intensive engineering study 
planning were poured into. the 
sign of batching and mix 
Bric kmaking with wheelbarrow 


shovel is as antique as 


ng syvster 


sumed 
idobe 

Materials are discharged trom 
selected ground stock bins in 
exact weight proportions then 
hatched, delivered to mixers and 
charged to tram buckets. For all this 
the only manual effort require dis ti 


push the proper butt 


control panel he lavs and solenoids 


do the rest. If anvthing goes wrong 
such ; a jammed vate valve or a 
clogged conveyer, the entire system 

telltale 


horn blasts and 


lights flash at the trouble spot 


stops a 


Mixers are totally enclosed station 
iy pans with rotating mullers and 
scrapers similar to those for mixing 
molding sand. Feed comprises the 
sround and properly proportioned 
ilica raw materials, about 6% water 
and binders. All materials arrive in 
i predetermined sequence and mix 
ing times are standardize d. Contents 
ue discharged to buckets which are 


Continued on p. 164 


hig Rau Mate rials ked Into The lwo rs Auto 


matically in Proper 


Amounts and Sequence. After mixing 


thre y are disc harged mito tramrail he ts shou nat the ex 


treme top, waiting to be 


lowered under the 


mixer chutes 


HEAT 


f 


TREATING 
OF 
STAINLESS 


NITRONEAL GAS 
GENERATOR 


. Produces pure nitrogen 
with a controllable hydro 
gen content that can be var- 
red at will and maintained 
at any percentage from 
256, to 25) to best suit 
work in furnace 

Used for bright annealing, 
heat treating, and furnace 
brazing of stainless steel, 
low and high carbon steels 
and non-ferrous metals 


Folly Automatic 

® No Operating Person- 
nel Required 

*® No Explosion Hazard 

© 30% Less Costly than 
Dissociated Ammonia. 


Units available in 100 C.F.H. 
to 10,000 C.F.H. capacities. 


Write for Booklet No 21 
See Our Display 


METAL SHOW, Booth 1842 
Cleveland, Ohio 


BAKER & CO., INC. 


113 ASTOR STREET. NEWARK 5 j 


NEW YORK + SAN FRANCISCO © LOS ANGELES + CHICAGO 


LTOBER 


re 
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me 
“a 
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Why pay tor equipment you don't 
need? Perhaps you've been specify 
ing machines too heavy for the job, 
when you've really needed the same 
precision and rugged construction at 
a fraction of the cost 

Through the use of interchange 
able standardized parts, STANAT 
“custom tailors” equipment to meet 
your individual requirements, such 
as flattening tubes, sizing cold rolled 
strips, hot rolling small ingots, and 
testing workability of materials. Re 
search laboratories and manufac 
turers are finding the answer to 
their needs in STANAT’S unique 
combination of low cost and flexible 
design Write for new publication 
121 describing our 3 in. (Series 100) 
and 4 in. (Series 200) rolling mills 

STANAT also designs and builds 
slitters, roller levelers, wire flattening 
mills, bull blocks, and synchronized 
tundem setups 


See typwal STANAT metal proces 
ing machines at the Metal Show, Booth 
2617, Cleveland, Ohw, October 19 to 23 


STANAT MANUFACTURING CO. 
47-28 37th Street 
Long Island City 1, New York 


METAL, 


PROGRESS, PACE 164 


Continued from p. 165 

then hoisted to an overhead tramnail 
system and switched to hopper 
above at press or al special Shap 
molding machine 

The power presses Which form 
the standard green bricks operate at 
about S strokes per min. and make 
one to four brick per stroke ley nicl 
ing on size. The pressure is about 
WOO psi. The press crews set the 
brick directly on tunnel kiln cars. a 
sunple scheme which eliminates one 
handling and is said to be unique 
for silica brick, although there seems 
to be no reason why it should not 
have been done betore 

Shapes of such complicated design 
that they cannot be formed bw the 


Improved Silica Brick 


proper fluidity, the two lines being 
wrapped together with insulation 
Hot air at TOO°F. goes from. the 
cooling zone of the kiln to the burn 
ers as combustion air. Eventually it 
1s expected to switch to gas firing 
which will require only a change of 
burner lances 


Kilns are 


thermocouple and radiomatic instru 


prov ided with both 


ments for temperature measurement 
of each of the 79 zones (one per cat 

along their length. This instrumenta 
tion allows the operator to set up any 
desired firing curve, within rathes 
wide limits, and also permits close 
idjustment of individual burners for 
uniform heating conditions 


\ double door and vestibule at the 


Vig. 4—Unburned Brick, Carefully Stacked on Tunnel Kiln 
Cars, Here Are Entering Drier Before Moving on Through 
167-Ft. Firing Kiln. To the left are special refractory shapes 
carried on racks by monorail 


\ separate “rack car drier” ts 


used to dry them and they are fired in’ periodic kilns 


power press are molded by 
press or by hand 

Phe brick, on cars, move through 
tunnel driers, heated to about 320° 1 
by waste gases from the firing kilns 
From the driers the cars are trans 
ferred directly to one of two tunnel 
kilns for firing. These units are 567 
ft. long, 6x5 ft. clear inside, and 
accommodate SIL of the 7-ft. kiln 
cars. It takes 4° days for a car to 
move from end to end, the entire 
train being inched along by a hy 
draulic pushes at the charging end 

At present kilus are fired with 
heavy oil. Each oil line has a parallel 


small steam line to heat the oil for 


kiln entrance prevent any large dis 
turbance to draft conditions and 
fuelair ratios when charging a new 
car, Careful insulation prevents ex 
cessive heat loss by radiation from 
walls and crown the insulation 
thickness varies from section to sec 
tion depending upon the operating 
temperature desired 

Additional firing can be handled 
by two outside periodic kilns with 
the familiar dome. They are used 
mainly for intricate or sper ial shapes 
and have a evele time of about 21 
days Loading and unloading are 
relatively slow and cumbersome in 
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LOW TEMPERATURE SILVER BRAZING ALLOY 


‘Mountain moving Caterpillar machines are built to take 
the toughest kind of abuse that any equipment can be 
subjected to — delivering trouble-free service over years 
of service. To earn such a record you can bet that every 
part, down to the smallest fastener is engineered for 
thoroughly dependable performance 

Silvaloy Brazing Alloys are used successfully in braz- 
ing Bundywell, steel and copper tubing to maintain these 
high standards for Caterpillar-built products 

For proved low temperature silver brazing alloys, call 
the Silvaloy Distributor in your area Expert technical 
assistance is also available there without cost or obliga- 
tion, to help you speed or simplify brazing production, 


cut costs or improve results 


CATERPILLAR 


Here are a few of the many Caterpillar Track-Type and Wheel 


Tractors and Earthmoving Machines that are helping to speed 
progress in highway and airfield construction, logging, mining 


and many building projects 


EAGLE METALS COMPANY 
EDGCOMB STEEL COMPANY 


OLIVER H VAN HORN (CO. INC 


MAPES & SPROWL STEEL COMPANY “aw On 


6 YORK TY FORT WORTH 


EDGCOMB STEEL OF NEW ENGLAND, INC, 


FORT DUQUESNE STEEL COMPANY 
A® Divisvon of FEDF@ATED STEEL COMPORATION 


THE HAMILTON STEEL COMPANY 


of FEDE@ATIO STEEL COMPORATION 


STEEL SALES CORPORATION 


PACIFIC METALS COMPANY LTD 

Am FRAN ALIFURNIA 
LICENSED CANADIAN MANUFACTURER 
PLATINUM OF ANALA 


THE AMERICAN PLATINUM WORK 


231 NEW JERSEY RAILROAD AVENUE 


* NEWARK 5, NEW JERSEY 


| 
} 
“Are, 
SILVALOYV 
= 
ta ii 
ANA 
f 
r 
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SPEED ALLOY helps build 


ideal 4oemany medium run. dies. 
Several hundred parts ara. formed 
setson by the die shown which 
exert 650-4ons pressure, Note the high lustre finish obtained by using Speed A 
Waite Tool & Die Co. Grand Rapids, who use Speed Steels extensively for dies 
molds, made these dies as well as several others for the same fountain manufacturer. 
will pey you to investigate the of Speed Steels—Speed Case 
Speed Treat (X1545) and Speed Alloy. Send for 


ee. 
“ALLOY DIES MADE 
“OF SPEED ALLOY PLATE 
NY OUTH "tof all ages” gather about é 
‘Wese gleaming dispensers» of 
delectables *manufactured by Grand 
Coax Graad Ropids, 
b 
Stainless steel throughout, the cortu- 
gated “sink drainboard’ is formed ip 
carburized yhardensd dies ma- 
méching, éadily hardened ‘and 


2 


Ww. ebb & 


DISTRIBUTED BY 
Brown-Wales Co., Cambridge-Hartford-Auburn, 

Beals, McCarthy & Rogers, Buffelo, N. Y. - Burger Iron Co. Akron, Ohio - Grammer, 
Dempsey & Hudson, Int. Newark, N. J. - Earle M. Jorgensen Co., Los Angeles-Houston- 
Dallas -~ Passaic County Steel Service, Inc. Peterson, N. J. - Peckover's Ltd., 


‘is, Tenn. + Horace T. Potts Co., Philadelphia- -Baltimore-York, Pa. 
Produced diy. W. J. Holliday. & Co., Ing, Speed Stecl Plate Division, 
: 
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Bridgeport Stee! Co., Milford, 


treal-Torenté Peninsular Sieet Co., Detroit, Mich, - Pidgeon-Thomas Iron Co. Mem- 


Silica Brick 


Continued from p 164 
comparison with operations in the 
continuous kilns 

The plant layout was based 
handling palletized shipments 
far lS possible From kiln til 
loading through the stock shed. to 
shipping docks, lift trucks arid pallets 
do the work dispensing with conven 
tional transfer pits and depressed 
kiln car tracks. Pallets are reusable 
made of hard wood. In storage areas, 
loaded pallets are stacked four high 

Where fine silica, some of it 150 
mesh and under, is being handled 
there is the ever-present danger of 
the lung disease silicosis. Three pre 
cautions minimize this hazard at 
Windham. First’ the 


screening equipment vhere dust 


grinding and 


generation is heaviest. is « omple tely 
er losed Second is the pros stor of 
adequate dust-collection devices; 
separate dust systems serve the raw 
material processing equipment and 


portable 


high-vacuum units take care of gen 


the grinding area, while 


eral plant clean up and cleaning the 
tunnel kiln cars. 


pros ides its 
aluminum inhalation 


treatment weekly. 


Finally, the company 
employes an 
This powdered- 
aluminum prophylaxis dev elope d by 
the MeIntyre Research Foundation 
of Toronto, Ont., was first installed 
by Harbison-Walker at its Hays 
Works in 1943 and. since 


W ick spre ad 


has met 
acceptance 
Mechanization, ision control, 
high production pel man hour con- 
tinue research of both basic and 
operating types, combined with the 
best working conditions which en- 
devise, make the 
Windham plant a strong link in the 
Harbison-Walker chain. Proximity to 


gineering can 


raw materials and customers plus 
ample room for future expansion 


mav indeed take it far bevond Star 


and Vega 


literature. 
ALLOY © GPEED CASE SPEED TREAT 
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Digests 


High-Strength 
Titanium Alloys* 


with beta 
\In 


trans 


TIT ANIUN ALLOYS 
st ibilizing 
Mo) at 


form te 


clements (Fe, Cr 
lower concentrations 
iIpha by a martensitic typ 
conditions 


hardenable 


content of 


reaction Under some 


these allovs are age 
Above «t 


elements beta is completely stable 


certam alloving 
This investigation is concerned with 
illov contents of 7 to 84 
beta is stable 


ming Is the 


in which 
and in which age 
important metal 
lurgical hardening is 


a result of 


reaction. Age 
thought to be i coherent 
alpha precipitate 
Three 

ontamimng (a) 3.5% Cr, 3.55% 

% Mn, 2.5% Cr, (c) 1% Cr 
| Ke, 3° Mn, 1 Mo, 1 V. The 
allows tested as 0.064-in. thick 
diameter bar stock 
found to be 100% 
1500 to 1600° F. The al 
studied in the 
One 


titanium allovs were stud 


were 
sheet and 0.5-in 
The allovs 
beta 


were 
above 
solution 
1300 


lovs Werte 


treated condition hour at 
| produced the 


lowest hardness 


The maximum. tensile strength ob 
170,000 psi. for the sheet 
and 195.000 psi. for the bar stock 
with S to 104 
eral. the 


ith 


tured was 


elongation. In gen 


tensile strength increased 


mcreasing solution tempera 
and elongation decreased. The 


ettect of 


studied and it 


trire 
rolling temperature 
found that the 
beta field, after 


had consistently 


Was 
Was 
allovs in the 
at 1600° | 


rolling 
lower 
strength level 
those in the ilpha beta field 
of the is Wid 
whereas the lat 
ter shows spheroidal alpha 


ductilitv. at a 
th itt 


‘The structure forme 


manstatten alpha 


The solution temperature fixes the 
and therefore the sta 
of beta. The de of hard 
ening depends upon the amount of 


which cle 


compe sition 
bility 


oree 


coherent alpha formed 
Digest of 
High-Strength 
ys”, By W. M 
ind J. H 
No. 4 


“Heat Treatment of 
Titanium-Base Al 
Parris, P. D. Frost, 

Jackson, @ 1053 Preprint 


stability of beta in 


Good tensile 


creases as the 


CTCASES properties may 


Obtained by solution heat treat 


ment. However, these alloys are of 


retained 
eta undergoes precipitation hard 


limited usefulness since the 
ening above 


Although 


cuctility. are 


high strength and good 
obtained for the alpha 
heta allovs by quien hing or air cool 
treatment, this 


ing from solution 


hardening 
control 
ably 


propre 


treatment is not easy to 
It was found that consider 
better and more reproducible 
obtained the 


actually overaged by hold 


rties muy be 
lle VS «ile 
relatively 


ing for long periods of 


time at temperatures between SOO 
incl 1100 | 
after all 


at F 


Maximum hardening 


solution treatments 
Strengths of over 


psi. with elongations of 10% can be 


200-000 
obtained by overaging in this tem 
Solution 


prior to 


perature range treatment 


of 16000 overaging re 


ductility in all the 
The effect of te mperature 


cluces alloys 

at tine 
of rolling prior to heat treatment wa 
investigated, It was found that the 
ductility of each alloy 
as the rolling te Taper iture increased 
1450 to 16007 although in 
Varying cle gree three al 
lovs. ‘The proper 

ties developed by overaging are be 

lieved to be due to the 
hardening effect of fine 


Cipitate in the retained beta in which 


WalsS reduced 


from 
among the 
excellent tensile 
rion 


alpha pre 


cohereney of the 
ple tely lost. A good correlation wa 
found between Vickers 
tensile 


prec ipit ite is com 


hardness and 
stre noth in overaged alloy 

The stability at elevated tempera 
of the overaged 
tivated. The properties of two 
of the three alloys. heat 
about 200.000 psi 


ture allovs also wa 
inves 
treated to 
stre noth 
unchanged after 
1000 hr. at 500° J The third alloy 
Cr-Fe-Mn-Mo-\ heat treated to 
214.000 psi strength 
stable up to at least 500 hr. at 500 
Thus 
stre noth 


tensile 


were essentially 


tensile 


overaging produc cs high 


and good stability at ele 
vated temperatures 


IW. Sprerna 


Recrystallization 
and Grain Growth" 


bat 


vhich 


plied successtully to creep, rupture 


oof Hollomon and 


alve has ap 


anc tempering phenomena namely 


low t constant 
absolute 


where | tempera 


ture, © is a material constant, and 


t is time) is applied to reerystalliza 


tion and grain growth, since these 


also are rate processes dependent on 
diffusion. The limited data available 
in the used to test the 


literature were 


validity of this 
When 
fon the 


premise 
a Value of 20 was selected 
material constant, plots of 
either hardness or fraction reerystal 
lized agaist the par iuneter T (20 

log { gave a single master 
three dif 


alloys for fu 


for a given material (for 


ferent Coppel 
che 


fon 


gree of initial reduction by working 


5 to 71.5%). A similar master curve 
was demonstrated for grain growth 


he | 


aluminum 


for two copper base allows 


iron, zirconium, and two 


allovs) by a plot ot gram size agaist 


the parame ter 


In determining the effect of speci 


men size on grain growth 


(for alpha 
brass) if is found that each master 
curve 
ments \ 
called the 


th 


composed of two seg 
straight portion, which i 
absolute rate of grain 
and is ndent of spec 
and a curved portion which 
is dependent On Specimen size \ 
for the 


similar observation was made 


effect of 
work 


cle vrees ol cold 


for nickel, and for iron Tha 
of cold work determines the 
vhich the absolute 
starts. The rate of 


after reerystalliza 


Vrain size at rate 
of grain growth 
growth is low 
tion has taken place and remaims low 
until the straight-line portion of the 


hed 


( ontinusr d on 168 


curve 
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STAINLESS 


PROGRESS, PAC 


IGS 


Fabricators rely 

on G. O. Carlson, 

Ine. for stainless steel 

heads produced to exact 
specifications and for other 
components of stainless steel 
tanks. Shells. flanges. rings. 
pads as well as spun or press- 
formed heads are readily avail- 
able as a packaged service. This 
eliminates the need of multiple 
ordering from several suppliers 


and places responsibility in the 


skilled hands of Carlson specialists. 


Carlson stainless steel heads 


are produced in a wide range 


of sizes and gauges to Asi 
and standard specifications. 
Many styles of forming die- 
are available. There's an 

up-to-date folder describing 
these dies—write for 


your copy now! 


Stainless Steels Exclusively 


CARLSON, 


PLATES * FORGINGS * BARS * SHEETS (No.1 Finish) 
THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal Cities 


Recrystallization 
and Grain Growth 


Continued from p. 167 
Phe presence of an insoluble se« 
ond phase for Al-Mn_ alloys ap 
pears to limit grain growth without 
altering the absolute rate of grain 
growth: its effect is somewhat analo 

gous to that of specimen size 
In solid solution allovs. it the 
solute and solvent atoms are similar 
enough so that an extensive range of 
solid solution exists (for Al-Meg al 
lovs), increased additions of the al 
loving element have little effect on 
the absolute rate of grain growth but 
do appear to affect the reervstallized 
vrain size. On the other hand, it the 
solute and solvent atoms are different 
for Al-Mn allovs) the absolute rate 


ot Uraiti growth Is retarded marke dly 


by increasing the amount of alloying 
element, and the recrystallized grain 
SIZC 1S much finer for higher illo 
than for lower alloy material undes 


identical conditions of cold) work 


C. 


Transformation and 
Mechanical Properties 


of Ti-Al-Mo Alloys* 


“HIS STUDY represents part of an 

investigation of the influence of 
ternarv elements on the properties 
of titanium-aluminum alloys. The 
li-Al-Mo system is an example of a 
combination of a beta-stabilizing 
and 
in alpha-stabilizing terminal solid 
solution (Ti-Al). The Ti-Cr system 
is of the eutectoid type 


terminal solid solution 


The Ti-Mo system shows a mani 
mum hardness after quenching it 
a low allov content due to the tor 
mation of acicular transformed beta 

) structure by a martensitic-type 
reaction, At a higher alloy content 
‘ disappears and a higher hardness 
is obtained by the aging of the beta 


field. The hard 


ness increase caused by aging results 


alloy in the 


from the rejection of alpha from 
supersaturaated beta. In the Ti-G: 
svstem, the maximums tor Vater 
Continued on p. 170 
*Digest of ‘‘Transformatior 
Kinetics and Mechanical Properties 
of Titanium-Aluminum-Molybdenum 
AHoys”, by H. TD. Kessler and M 
Hansen, @ 1953 Preprint No. 5 
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GLOBAR 


Heating Elements 


and 


MAINTENANC 
COSTS in 


Industrial Heating 


In over crating find at hard COMSTTUCHION 1S More rigid Operauny cthicrency 1s 
beat an industrial turnace equipped with GLOBAR® tops because the heat trom the GLOBAR clements 
Brand silicon carbide heating elements even is contined to the chamber where you want it 
when electricity costs more than other fuels. Fur The heat ts fast, clean, quiet, sate, unitorm and 
naces using GLOBAR clements, such as this Hevi accurately controlled. The ends of the elements ex 
Duty Rotary Hearth Furnace, teature maximum sim tend through the furnace to permit replacement, 
plicity ot design. They are tar casier to operate. when necessary, without Cooling or unloading 


Mainte osts are slashed fo a minimum ° 
This turmace, using a protective atmosphere, 


Fuel storage and handling are eliminated. There hardens parts scd/e-free. Expensive cleaning and tin 


are no complicated tuel regulators—no aruticial ishing Operations are climuinated — reducing costs 


| 


terminal-cooling devices—to vet out of order, And sull turther 


because less auxiliary Cquipment is needed, furnace Your problems in mediu iwh temperature 


industrial heating can probal ly be solved econom 
ally with atu ising GLOBAR heating clements 
You can tind out, without obligation. by vniung 
today to Dept MP The Carborundum 
Company, Niagara | 


THE HEV! DUTY FURNACE SHOWN HERE 


GLOBAR Heating Elements cart plates and ill plates by 

give you 

MORE UNIFORM HEATING 

of hearth area 

WIDEST RANGE OF = GLOBAR 

TEMPERATURES...) 

275071 
SIMPLICITY of furnace cov E| t 
struction and Operation Heating emen S 
LESS DOWNTIME...) need 


cool of unload during by CARBORUNDUM 
| 


replacement 


(MS TORBER 1953 16% 


= | 
HEVieDUTY) | 
= | | 
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t H Duty Flectric Co., Milwaukee 1, Wosc 


ng. produc 
tion and economic od 
vantages of measuring 
alloying elements of 
oluminum qualitatively 
and quantitatively by 


SAVES Time 
PRooucy 


2 
cosr 


The 
*velond ‘ 
@! Area 


COmPpany 


FREE BROCHURE 


Shows How Quality Control at 


(foremost manufacturers of fine aluminum castings) 


Can Help You Reduce Overall 
Production Cost 


Brochure contains a pictorial description showing how 


continuous scientific control of Permold aluminum 


casting quality, to specifications, saves you time 


and money. Write for a copy or attach 
coupon to your business 


COMPANY 
West Liberty Street 
METAL PROGRESS: PAGE 


letterhead. 
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Please send new brochure, “Quality Control 
Under Control,” describing modern casting 
methods and facilities at PERMOLD. 


Nome 
Position 
Company 


Address 


Transformation and 


Mechanical Properties 
of Ti-Al-Mo Alloys 


Continued from p. 168 


quenching and aging occur at about 
the same composition 

The heat treating characteristics 
of the Ti-Al-Mo alloys were estab- 
lished by end-quench hardenability, 
time-temperature transformation, age 
hardening. and studies of mechanical 
properties. Alloys were prepared by 
i double-melting process to insure 
homogeneity. In the first melting. a 
nonconsumable tungsten electrode 
was used, whereas in the second 


‘-in.-diameter rod of the 


melting a 
sume alloy as the alloy being pre 
pared was used as a consumable 
electrode. The alloys were torged in 
the beta temperature range to }-in 
rounds and squares. The nine alloys 
studied had al molvbde 
num content of LOG and a maximum 
aluminum content of 6%. Most of the 
heat treatments were carried out in 
vacuum-sealed Vyeor bulbs 

The effect of rate of cooling from 
the beta field was studied by means 
of the end-quench hardness test 
Ihe 2% Mo allovs showed little 
variation of hardness along the 
length of the bar. The 6% Mo alloy 
had a minimum hardness at the 
quenched end and became progres 
sively harder with reduced cooling 
rate The 10% Mo alloy consists 
almost entirely of retained beta 

The time temperature-transtorma 
tion diagrams are similar to those 
for Ti-Mo alloys, consisting of two 
C-curves marking the beginning and 
completion of the > 4 re 
action. The transtormation 
is lowered by molybdenum and 
raised by aluminum. The nose of the 
C-curve lies between 600 and 700 
( 1110 and 1290° I foy all the 
alloys. Molybdenum decreases and 
aluminum  inereases the reaction 
rates. Aluminum slightly reduces 
Ms for a viven molybdenum 
content. 

It seems that GOO" C. is the opti 
mum aging temperature to produce 
a high hardness in short. time 
Hardness peaks are reached in | 
min. for 2% Mo alloys, in 100 min 
for 6% Mo allovs, and in more than 
100 min. for the 10% Mo allovs. The 


Continued on p. 174 
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semblies which utilize the phys- 
ics of semi-conducting solids 
to produce the same effects as 


_*Transistors are caps 
an electronic tube... but with- 


out cathode and/or filament 


and their circuitry components. 


as 


A timely statement from Walter P. Wills, 


Director of Research, Brown Instruments Division 


Minneapolis-Honeywell Regulator Co., Philadelphia 44, Pa, 


CC TDERHAPS you ve wondered when transistors, 
with their widely publicized character 
istics, will be put to work in industrial in 
strumentation. Naturally, I can speak only 
for my company, but I'd like to give you a 
research man’s view on where transistors 
stand today. 


“We agree that transistors have a tremendous 
future in all of electronics, including auto 
matic control. Many problems, however, 
must yet be solved. Will they be made of 
germanium or silicon? Can they be made 
more reproducible and able to handle enough 
power at desired voltages? New circuits and 
new transistor types are needed. ‘Today's 
costs are much too high. And let's not forget 
that the vacuum tube is still being developed 
after more than 40 years of existence. 
“Even with extensive research and develop 
ment programs, much more work remains 
before transistors can be broadly utilized in 
their natural markets— radio, television, and 
other communication equipment. Similarly 
the few types now available do not nearly 
satisfy the requirements of industrial instru 
mentation. 


“A ‘tubeless’ electronic instrument is theo 


wom 


retically possible today, and, on the basis of 
safety and reliability expected of modern 
instruments, it is anticipated that such a 
product is completely possible and practical 
in the future. 


“So we're attacking the problem on a broad 
front. For upwards of five years, we've been 
devoting a large portion of our research facil 
ities to studying ways to utilize transistors 

looking on them not solely as replace 
ments for tubes, but as the starting point for 


totally new instrument circuits. 


“Tn addition, we have invested in the patent 
licenses and the know-how of Bell Telephone 
Laboratories, the pioneer of transistors. We 
have a large stake in providing instrumenta 

tion for the manufacture of transistors and 
hence are examining all facets of the transistor 
business even to the extent of making 


some with our own hands 


“Honeywell instruments and other Honey 
well controls using transistors will be on the 
market. When they are, you can be sure they 
will be great products— new, but the same 
kind of reliable, versatile, well-engineered 


products we sell today.” 


H 
BROWN t*NSTRUMENTS 


Fiut we Coutiols 
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J-M BLAZECRETE | 
cuts refractory 


That’s why it pays you to use this hydraulic- 
setting refractory for temperatures to 3000F 


Blazecrete* materially reduces labor 
costs for refractory maintenance. This 
hydraulic-setting refractory saves time 
in building and repairing linings for 
high-temperature equipment. 


For troweling, just mix Blazecrete 
with water as you'd mix ordinary con- 
crete . . . then slap-trowel it in place. 
When gunned, it adheres readily with 
a minimum of rebound loss. Fither way, 
Blazecrete goes on fast, without labo- 
rious ramming or tamping. And Blaze- 
crete linings dast. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed. 


3X BLAZECRETE—Por temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
*Reg. Pat. Of 


Whether you gun it... 


slap-trowel it... 


Johns-Manville BLAZECRETE 


burner blocks, soaking pits, and indus- 
trial boilers. 

STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 

L. W. BLAZECRETE— For temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economi¢al for 
many other applications. 

Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*...the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 
Manville, Box 60,New 
York i6, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


METAL PROGRESS, PAGE 174 


BUILDS BETTER REFRACTORY LININGS 


Transformation Kinetics 


of Ti-Al-Mo Alloys 


Continued from p. 170 
maximum hardness is higher in the 
4 and 6% Al alloys than in the 2% Al 
alloys for a given molybdenum con 
tent. The alloy with 2% Al and 10% 
Mo offers the greatest heat treatable 
range (Vickers 300 for as quenc hed 
and 500 for as-aged). 

The trends in mechanical prop 
erties are mainly dependent on the 
amount of molvbdenum added _ to 
the Ti-Al alloy. There is little ad 
vantage: in strength in) aluminum 
contents of 4% and over; the highe1 
aluminum contents cause poor duc 
tility (2% Al is best). Alloys with low 
molvbdenum (about 2%) attain high 
hardness on water quenching; alloys 
of intermediate molybdenum (about 
6%) are both quench and age hard 
enable; alloys of high molybdenum 

about 10%) attain maximum hard 
ness only on aging of supersaturated 
beta solid solution. Substantial vari 
ations in strength and ductility can 
be obtained in alloys containing 2% 
Al and up to 6% Mo by simply vary- 
ing the cooling rate from the beta 
solution treating temperature. Al 
though variations in cooling rates 
resulted in relatively small variations 
in strength for the alloy with 2% Al 
and 10% Mo, the tensile ductility is 
considerably affected. 

J. W. SpretNak 


Transformation and 


Mechanical Properties 
of Ti-Al-Cr Alloys” 


+HE EVALUATION of the heat treat 

ment and properties of Ti-Al-Cr 
allovs is the second in the series of 
studies on the effect of a ternary 
addition on the properties of Ti-Al 
allovs. The system studied is an ex 
ample of a combination of a beta 
stabilizing eutectoid-type binary 
system (Ti-Cr) and an alpha-stabi 
lizing terminal solid solution system 

ri-Al Nine allovs were studied 
containing a maximum of 6% Cr and 
6% Al. The alloys were evaluated by 
means of end-quench hardenability 

Continued on p. 176 
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MANIPRES forging operations at Titan 
Metal Manufacturing Co.. Bellefonte. Pa. 


Typical Titan forgings. 


Note intricate designs. 


3600 ULUUL\LI Forgings Per Hour 


... from this battery of 


HIGH SPEED FORGING MAXIPRESSES! 


Titan Metal Manufacturing Co.. Bellefonte, Pa.. 
specialists in quality brass and bronze forg- 
ings, is achieving outstanding production rates 
with this battery of three National High Speed 
Forging MAXIPRESSES, which reach 1,200 


forgings per press per hour! 


Titan forgings, many of intricate shapes with 


thin wall sections, vary in weight from less 


than one ounce up to 100 Ibs. They are 
precision forgings, due in part to the over 


all ruggedness and built-in rigidity of the 
MANXIPRES. 


If vou have a forging problem — large or small, 
hot or cold —ferrous or non-ferrous — let us 
help you solve it. Send us prints, or a sample 


part, or, better yet, visit us. No obligation. 


MACHINERY COMPANY 


TIFFIN, OHIO 


DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES * MAXIPRESSES © REDUCEROLLS © COLD HEADERS © BOLTMAKERS * NUT FORMERS * TAPPERS * WAILMAKERS 


Hartford 


Detroit 


~SINCE 1874 


Chicago 
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Transformation and 
Mechanical Properties 
of Ti-Al-Cr Alloys 


Continued from p. 174 
tests, time-temperature-transforma 


tion determinations, and age harden 


ing tests 

In the end-quench tests, the 29 
(Cr alloys showed maximum hardness 
at the quenched end and a de 
creasing hardness with decreasing 
cooling rates. In the 4% Cr allovs 
the highest hardness was obtained 
between 2/16 and 4/16 in. from the 
quenched end. The hardness peak 
moves farther from the quenched 


end and to a higher hardness level 


with mecreasmg aluminum content 


Ihe 6% Cr allovs show minimum 


hardness at the quenched end: the 


H ERE Is A ROSE hardness then increases continuously 


until it levels off at a considerable 


curves were determined for each of 


the nine alloys. The characteristics 
Ordinary chilled iron abrasives have two disadvantages that cost 

bei te; common to all curves are the follow 
you a lot of money; eing hard, they're brittle, resulting in a we: a C-curve tadicating the 
rapid breakdown and high abrasive consumption per pound or of 


the transformation of the beta 


piece of work processed; and 2., the high hardness produces high phase; a reversed S-curve which is 


maintenance costs. Would you be interested in a rose WITHOUT an estimate of the 95% completion 
these thorns? time of the precipitation of alpha 
Controlled “T” shot and grit are chilled iron abrasives in which from the beta solid solution: and the 
the iron carbides (that do the cutting) are imbedded in a ductile C-curves indicating the start and 
matrix—this shot actually deforms before tearing apart. Con- completion of the eutecteid decom 
trolled “T” shot and grit are held to a hardness range below position. The eutectoid temperature 
450 BHN—the wearing parts of your cleaning equipment usually - approximately 4 25° C. (1340° F 
have a hardness range of from 450 to 550 BHN. Controlled “T” \luminum additions raise the #/« 


temperature and, for a given alum 
cuts as fast (or faster), lasts longer and is easier on your equipment. , 
Controlled “T” shot and grit may sell for as much as $10 to $20 
additions depress this temperature 
more per ton, yet we make you this straightforward guarantee: 


, The 2 > a 8 transformation pro 
Your cleaning costs (or abrasive costs alone, if you preter) wil 


be 15% less, regardless of the price you may be paying now tor additions greatly decrease the tim 


your chilled iron abrasives. Fair enough? The worst that can required for the initiation of | the 
happen to you on such a test is a 15% saving. Write, wire or phone eutectoid reaction 


the nearest Hickman, Williams office. The manner of hardening of these 


alloys is principally a function of the 
chromium content. Alloys of low 
chromium content (2%) attain maxi 
mum hardness on quenching from 
the beta solution temperature range 


allovs of intermediate chromium 


content (4%) are both quench and 
age hardenable; and alloys of high 


NATIONAL CONTROLLED "TT" SHOT AND GRIT 1S PRODUCED EXCLUSIVELY BY 


chromi “onte (6%) atta 

THE NATIONAL METAL ABRASIVE CO., CLEVELAND, OHIO 
WESTERN METAL ABRASIVES CO., CHICAGO HEIGHTS, ILL. 

i saturated beta solid solution 

4 AND SOLD EXCLUSIVELY BY For th ll y with 9% Al and 2 
A oO e alloy 2e Al and 2% 
HICKMAN, WILLIAMS & COMPANY strength of 196,000 to 168.000 


(INCORPORATED) 
CHICAGO «+ DETROIT «+ CINCINNATI + ST. LOUIS * NEW YORK + CLEVELAND 
PHILADELPHIA + PITTSBURGH + INDIANAPOLIS 


psi. can be obtained, depending on 
Continued on p. 178 
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: 


PIONEERS 


This potented heoting machine No. 17 sold ot $850 in 1900. 

tt was the forerunner of o wide voriety of Rotary Retort Furnaces : At the turn of the century AGF inventors and metallurgists hod 
used for onneoling coins in the U. S. Mint, and for production been developing ond building industria! gos furneces ond 
hardening of bolls, screws, nuts, bolts, rings, pins, gun ports and equipment for twenty-two yeors 


On its 75th Anniversary, American Gos Furnace Co proudly 
salutes those other PIONEERS of industry who used AGF 
Furneces. To you — our customers —goes the credit for Seventy- 
five yeors of AGF industria! Gos Furnace progress 


SOME AGF FIRSTS! 


Ist Chain Conveyor Heating Machine 1899 Ist Vertical Retort Gas Carburizers 

Ist Roller Hearth Heating Machine 1899 Ist Rotary Carburizing Furnace 

Ist Continuous Rotary Retort Furnace 1902 Originated Gas Carburizing 

Ist Automatic Temperature Control 1910 Originated use of Ammonia in Heat Treat- 


ment (Nitriding and the Nicarb process) 
PIHHEERS 


The Sth Anniversary 

Model No. 139MD Rotary 

Retort Continuous Heating Machine 

is a 500 to 1000 Ibs. per hour pro 
duction furnoce of mony cdvantages 


Complete informotion will be furnished gladly 


Write for AGF Pocket Cotolog No 606 


AMERICAN GAS FURNACE CO. 
1002 LAFAYETTE ST., ELIZABETH 4,N. J. 
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OR LOW COST 
FILTERING OF 


Sparkler Plating Filter 


HOW Model 18-D-4 Allliron 


600 G.P.H. Portable 


* On a horizontal filter plate it ts possible to apply a thin pre-coat 
with about one-third the filter aid, and in one-third the time 
required for pre-coating a non rigid media or a surface in a 
vertical position. This saves time and filter aid. 


* With the Sparkler horizontal plate you can apply this thin 
pre-coat evenly over the entre plate surface and start filtering 
immediately with less pressure and obtain maximum consistant 
clarity right from the start up to the end of the cycle. 


* A filter cake on a horizontal plate will not crack, slip or fall 
off even with varying pressure or a complete shut-down of the 
fileer. No pre-coat renewal is ever required after an interruption 
in Operation. 


eS When it is necessary to clean the filter, the Sparkler filter tank 
can be emptied in a matter of minutes with a minimum of loss 
of valuable plating solution. 


* Any grade of filter paper from fine to coarse can be used in a 
Sparkler filter. This makes it ideal tor carbon treatment of solu- 
tions. Carbon mixed with water in a stand-by tank is circulated 
through a clean set of filter paper on the plates until a carbon 
cake 1s formed. The solution requiring carbon treatment is then 
circulated through the carbon beds without contaminating the 
plating tank or a shutdown of plating operations. 


* At the end of the cycle with a Sparkler filter you can blow-down 
with air and produce a relatively dry cake that can be disposed 
of in a trash can rather than washing it down the drain with 
attendant sewer clogging problems. 


% You will find your Sparkler plating filter positive and dependable 
from a standpoint of uniform high quality filtering and 
economical in labor and material. 


See Sparkler Filter 
Display Booth 1638 
at the Metal Show 


MANUFACTURING COMPANY 


Mundelein, Hlinois 


Sparkler International Ltd Sparkler Western Hemisphere Corp. 
Prinsengracht 876, Amsterdam, Holland Mundelein, tll. U.S.A. 
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Continued from p. 176 

the heat treatment. Water quen hing 
results in the highest strength 
whereas air cooling from the beta 
field gives the best combination of 
strength ductility and impact 
values. In the alloys with 2% Al and 
1% Cr. a strength range of 112,000 
to 154.000 psi. Is obtainable. In 
general, isothermal heat treatments 
result) a good combination of 
strength and ductility. A range of 
tensile strength from 134.000) to 
200,000 psi. 1s obtained in the 24 
Al, 6% Cr alloy. The water quench 
age and the isothermal quench ave 
treatments result in a good com 
bination of properties 

For the alloys studied and heat 
treatments used, there is a good 
correlation between tensile stre neth 
and Vickers hardness. No correlation 
was found between duetility and 
hardness, or between ductility and 
impact-energy values 


W. Sprernak 


Vacuum-Fusion Analysis 
of Molybdenum 


MECHANICAL properties — ot 

molybdenum are significantly af 
fected by oxygen contents as low as 
a few parts per million by weight 
and nitrogen contents of the same 
order of magnitude may have similar 
effects. In attempting to deve lop a 
method of analysis capable of giving 
results reproduc ible to within on 
part per million by weight for both 
oxvgen and nitrogen in molybdenum 
al special vacuum-fusion apparatus 
was constructed. All-glass diffusion 
pumps and mercury cutoffs were 
used. Analvses were made by drop 
ping molybdenum samples into a 
bath of molten iron contained in a 
graphite crucible. 

The turnace section consisted of 
a glass furnace envelop and a high 
speed mercury diffusion pump. In 
the melting furnace there was 
heater assembly consisting of a 


Continued on p. 180 


*Digest of “Vacuum-Fusion 
Analysis of Molybdenum”, by M. W. 
Mallett and C, B. Griffith, @ 1953 
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move. Hydraulic Power Unit For Table 
UNIVERSAL 


ceinoer Traverse Now Available On All 
BA800 Series K. 0. Lee Grinders 


Features . 


ra) 


Write for Free Catalog illustrating the many 
workholding accessory attachments available 
and adaptable to all grinders. 


R893 MOTOR RADIAL Workholding Fixtures for Gui 


DRIVEN WORK HEAD GRINDING FIXTURE 
No. 11 B&S Taper in Spindle No. 11 B&S Taper in Spindle 


Bs95 Bs SENSITIVE WORK HEAD B&i2 SENSITIVE WORK HEAD | TAP 
DEAD CENTER FIXTURE No. 50 MM Taper in Spindle No. 11 B&S Taper in Spindle GRINDING FIXTURE 


We invite you to inspect this new hydraulic grinder at our booth N». 2441 at the Nationa etal Congress in Cleveland October 19-23 
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wer 
HOW HEAT 


(UP TO 2200° F) 


high temperature 
| s of extremely = the critical points. 


ive effect 
using Kentanium a 


be mini 
Chiefly titanium carbide (and small percentages of 
WHA other refractory metal carbides), with nickel 
“binder”. Uses neither tungsten nor cobalt. Hard- 
is Kentanium? ness: Up to 93 RA. Weight: 24 that of steel 
Resist thermal shock, withstand oxidation and 
WHAT abrasion, retain great strength at high temperatures 


(1800°F and above) 


can it do? 


Successful applications include: Valves, valve seats, 
reduction crucibles, anvils for spot welding, hot 


extrusion die inserts, bushings, thermocouple pro- 
tection tubes, flame tubes, furnace tong tips, balls 
for hot hardness testing, nozzle vanes and blades 


is it in use? for jet engines, and many others 


; Tubes, rods, bars, flats by extrusion process. More 
WHAT complex parts by machining trom pressed slugs 
re before sintering, extremely accurate parts by grind- 


ing to required tolerance after furnace sintering 
forms are made? 


This remarkable new metal, available ino many 
HOW grades” to meet specific combinations of imposed 
conditions, can best be adapted to your high 
temperature problem by cooperative effort. Our 


. 
can you use it? engineers will be glad to discuss how you can get 


best results from Kentanium 


KENNAMETAL Latrobe, Po. 


An Exclusive Developme 


WEIG 
NGTH, LIGHTWE™ 
HIGH-STRE 

HEAT RES TED TITANIUM CARBIDE 


See Kentanium demon- 
stration—National Metal Show, Cleveland—Space 311 


Vacuum-Fusion Analysis 
of Molybdenum 
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graphite crucible packed with minus 
200-mesh graphite in a clear quarts 
thimble suspended on a platinum 
wire. The crucible was heated by 
induction, using a high-frequency 
converter of 6-kw. input. The volume 
of the blank gases was 0.006 c« per 
hr. at 1600° C. with an empty cruci 
ble, and 0.03 cc. with the crucibk 
containing iron. The blank gases 
contained 37% CO. 42% N. and 
25% H 

Attempts were made to prepare 
samples of molybdenum contaming 
known amounts of oxvgen the 
range of a few parts per million, but 
without success Consequently the 
problem of determining the absolute 
accuracy of the vacuum-fusion meth 
od was set aside in favor of demon 
strating the internal consistency of 
the method. For preparing samples 
with a controlled amount of oxygen 
rods of vacuum-annealed molvbd 
num were used into which wer 
added weighed amounts of molybde 
num powder having a known oxygen 
content. The additions were placed 
into a hole that was drilled in the 
solid) metal, the hole then being 
plugged with solid vacuum-treated 
molybdenum. [t was found necessan 
to drill the hole while the specimen 
was under kerosene in order to pr 
vent oxidation of the molybdenum 
Specimens with controlled amount 
of mitrogen were prepared by in 
serting weighed amounts of nitrided 
molybdenum powder into spec 
of commercial molybdenum rod 

It was found that surface prepara 
tion of the specimens was very im 
portant in controlling the amount of 
oxygen introduced into the crucibk 
Two satisfactory methods of surface 
preparation were: (a) abrading with 
a clean file and then washing with 
acetone and h electropolishing 
with Coons’ solution. Results of the 
analyses were identical, indicating 
that both methods clean the surtac« 
of oxidation to the same degree 
With each method of preparation the 
oxvgen concentration of the surface 
is about 1.5 x 10° g. per sq. em 
according to the results of the anal 
vses. Since this concentration of 
oxygen was almost invariably found 
on thoroughly degassed ind care 
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thorough 


Low Cost 


with maximum safety... 


Here's a chlorinated organic solvent that removes 
from metal parts virtually every kind of foreign 
matter waxes, oils, greases, gums, tars, chips. And 


at lowest possible cost because it: 


CUTS POWER CONSUMPTION . . 
Nialk TRICHLORethylene is less than !, that of water 


. the specific heat of 


CUTS VAPOR LOSS... its vapor density is 4.5 times 
that of air. 


COSTS YOU NOTHING EXTRA... we have never charged 
a premium price for Nialk TRICHLORethylene. 


Nialk TRICHLORethylene is fast, 


S6.6°- ( 


Equally important, 
thorough, safe. Its low boiling range 
based on standard ASTM tests 


at low steam pressure. Its low VISCOSILY 


permits vaporization 
O.DS centi 
about 29 


poises at 20°C) and low surface tension 


Potash 


NIALK Causti« 


ALKALI COMPANY 
60 East 42nd Street, New York 17. New York 


NIALK Carbonate of Potast 


NIALK TRICHLORethylene 


dynes per em at 30°C) give rapid wetting of surfaces, 
plus thorough diffusion into pores and relatively in 
accessible openings. It has no flash point and no fire 
point, is classed as nonflammable at room temperature 


and only moderately flammable at higher temperature 


too, that Nialk TRICHLORethylene j 
stable and completely re-usable after distillation 


You will find, 


In short, Nialk TRICHLORethylene is an ideal solvent 
for almost any metal degreasing application Quickly, 
safely, economically, it leaves parts clean, warm and 
dry, ready for immediate assembly, inspection or sur 


lace treatment. Order now. Delivery will be made 


promptly 


1 request, written on your company letterhead, will hring 
Niall TRICHLOReth 


you a free copy of our neu 


hook / 


NIALK Paradichlorobenzene 
NIAGATHAL Petrachloro Phtha Anhvadricde 
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NIALK®* Liquid Chlorine - (CC. 
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B O WSER first 
THE NON-MA GNETIC CHAMBER 


The unit produces any tem- 
perature from 112° F to 
68 F...and HOLDSit... 
with temperature control of 
= 6.5" Ff. 


Stray magnetic fields can be a big headache in the development 
testing of pure metals. But not in this new chamber engineered by 
Bowser. 

Used in determining effects of temperature on electrical fields, this 
Bowser non-magnetic chamber does not contain an ounce of steel 
that could hamper testing. It is constructed entirely of brass, copper, 
aluminum, rubber, bakelite, glass, wood and Fiberglas. All motors 
and electrical components are located over 6 feet away to eliminate 
effects of their electrical fields. 


A special inner chamber thermally governed by vernier control is a 
double guarantee of testing accuracy. 


For all your needs in environmental test equipment, be sure to check 


with Bowser — the oe A field engineer will be glad to discuss 
your needs (at no obligation). 


BUNSTR TECHNICAL REFRIGTRATION 


DIVISION BOWSER, INC TERRYVILLE CONNECTICUT 
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Vacuum-Fusion Analysis 
of Molybdenum 


Continued from p. 184 
fully cleaned samples, it appeared 
that fresh surfaces of molybdenun 
were superficially oxidized during « 
few minutes of exposure in ait This 
indicates that it is advisable to avoid 
the use of analytical samples having 
a large specific surface area, such as 

sheets, chips, and small wires 
With all factors taken into con 
sideration, the work indicated that 
reproducibility of analyses of ex 
perimental samples was | part pet 
million by weight for oxygen and 
nitrogen when the content of these 
was below about 40 parts per million 

J. L. Grece 


Effect of Nonmartensite 
Decomposition Products” 


He WorRK described in this pape 
was undertaken in an effort to re 
solve the differences in the reports of 
several investigators on the effects of 
various slack quenched products on 
notch Impact properties The steels 
used this investigation were 
ALS. 5140, 1540 and 2340. These 
were chosen bec ause thes contained 
only a single alloy and supposedly 
are similar int end-quench harden 
ability, however, no end-quench data 
are shown. The steels were melted in 
a laboratory-type basic induction 
furnace and were aluminum-killed 
\ series ot samples with various 
types of nonmartensitic decomposi 
tion products was produced trom 
each steel by quenching into molten 
lead at temperatures from 700 to 
1300° F. after austenitizing at 1550 
to 1575° F., and holding for the time 
required to produce 10 and 30% ot 
these decomposition products Phe 
samples were oil quenched from the 
isothermal bath to transform the re 
maining austenite to martensite. The 
samples were subsequently tempered 
at various times and temperatures to 
Rockwell C-31.5 to 33.5 
que nched samples of each grade of 
steel were also tempered to the same 
hardness range to produce L100 
Continued on p. 184 
*Digest of “Effect of Nonmarte: 
site Decomposition Products on th: 
Properties of Quenched and Ten 


pered Steels” by E. F. Bailey, @ 1" 
Preprint No. 11. 
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FABRIC 


Rolock Serpe ntmne Tray carry 
Condenser Units on powered roller 


thru furnace, for brazing at 2050°F 


BRAZING TRAY life increased 140% 
...-Maintenance decreased 100% 


...at FEDDERS-QUIGAN CORP. 


Rolock “Serpentine” furnace travs, built for this specific use, wer furnished in two sizes...24% . 50" 
weight 22 Ibs md 24” x 36” (26 Ibs The maximum load carried by the larger tray is SO Ibs 
brazing iti exceptionally vood ratio of load to weig one tra ire of typ. 
others are of Incoloy 

Trays formerly used had a maximum life of 2500 trips thro the furnace. Rolock trays give a 
minimum of 6000 trips...then are rebuilt for additional service 

Former trays required maintenance by one full-time skilled worker and a part-time helper 
Serpentine have re d absolutely no maintenance. Moreover, other trays tre ntly jammed in 
the furnace. causing costly down-time of the whole lin Serpentine no jamuning. no 

Phe answer, of Course, is in the fully articulated rpentine construction vhich resists 


ing to the highest degree. If this is one of probl write Kolock for practn il solution 


Send for Catalogs B-8 (Heat Treating) or B-9 (Corrosion Resistant) | 


See ROLOCK at Booth 2011, METAL SHOW, October 19-23, Cleveland, Ohio 


Offices in: PHILADELPHIA, CLEVELAND, DETROIT, HOUSTON. CHICAGO. ST. ANGEL MINNEAPO HGH 


ROLOCK INC. 1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work 


Easier Operation, Lower Cost 
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SHENANG) 


CASTINGS 


OR close-knit strength and 
added lite, here’s a combina- 


fron you Just ¢ an't beat ~Shenango 


contrifugally cast parts of Meehan- 
ite Metal. leis owhle assurance of 
finer, more uniform, pressure-dense 
metal, plus treedom from blow 
holes, sand inclusions and other 


detects! 


So check with Shenango on your 


*-YOUR KEY TO savings 
Visit the 
ANG 


and Congress, October 19-23 


Cleveland, Ohio 


need for symmetrical or annular 
parts—semi-finished if you wish, 
or machined to your precise spe- 
cifications in the modern Shenango 
shops. Get a// the facts. Like others 
you'll probably find you can save 
time, money and trouble. 


SHENANGO-PENN MOLD COMPANY 


Centrifugal Castings Division 


Dover, Ohio 
Executive Offices Pitt hurs Pa 


ALL RED BRONZES + MANGANESE BRONZES + ALUMINUM BRONZES 
MOMEL METAL + NI-RESIST MEEHANITE® METAL 
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Effect of Nonmartensite 
Decomposition Products 


Continued from p. 182 
tempered martensite samples. Stand 
ard V-notched « harps bars were used 
to determine the notch Impact prop 
erties, and 0.357-in. diameter tensile 
bars to determine conventional ten 
sile properties as well as true stress 
strain diagrams 

Some decomposition Was encoun 
tered for the 1340 and 5140 steels 
on cooling to the isothermal trans- 
formation temperature but not for 
the 2340 steel. This behavior existed 
In Spite ot supposed] similar end- 
quench hardenability 

he presence of 10%: nonmarten 
site decomposition products had little 
or no effect on notch-bar impact 
properties or tensile properties; how- 
ever 30% ~=nonmartensite products 
did affect adversely the notch-bar 
properties of 53140 markedly, 1540 
to a lesser degree and 2340 only very 
slightly. As to tensile properties, the 
presence of ferrite formed at 1200 
and 1300° I 


and reduction of area when present 


reduced vield strength 
in the amount of 30°. In general 
the more acicular the decomposition 
product the less its effect on proper 
ties when compared with entirely 
tempered martensite. In fact the 
samples containing 30°% of the de 
composition products produced at 
TOO) I appear to have as good, if 
not slightly superior, impact and 
te nsile prope rev S aS the samples han 
ing a structure consisting entirely of 
temper martensite 

Phe lower susceptibility to impair 
ment by nonmartensitic products ot 
2340 steels is attributed to a lesser 
amount of carbon enrichment of the 
austenite on separation of the non 
martensite products 

The lower carbon martensites are 
said to have superior Impact proper 
ties. The lesser enrichment of the 
austenite is attributed to the type of 
decomposition product re sulting from 
the higher alloy content. this 
basis the OP stated that for the 
same degree of slack quenching a 
highes alloy steel desirable 
than a lean alloy steel. 

According to this investigation 
steels of similar end-quench harden 
abilitv can be substituted if not more 
than 10° nonmartensitic properties 
can be expected however, if 30° 

Continued on p. 1S6 
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LIGHTER, MORE RIGID CASTINGS 
MADE WITH DOW MAGNESIUM 


Production economies also offered 
by sand and permanent mold castings 


Lighter. vet more rigid castings! That's the big 
advantage of magnesium sand and permanent 


mold castings. 


By increasing section thickness and adding stiffen- 
ing ribs. greater rigidity is possible. And because of 
magnesium s high strength to weight ratio. total 


wetglit ean eut. 


Magnesium also offers outstanding production ad- 
Chiet 


cellent: machinalbility 


vantages. imong these is magnesium’s ex- 


There are many instanees 
where time saved in machining has lowered the 


cost of the finished part beyond that of any other 


you can depend on DOW 


metal. Cutting tools last) longer: replacement 
costs and downtime for sharpening and resetting 


are reduced, 


Look. too 
Magnesium lightness 


at the cost saving possibile in handling 
can cut the costs of shipping 
from raw casting to finished product. 


also he 


appre iably when lighter eaustings are used, 


In-plant 


materials handling costs can reduced 


hor further information on the advantages of mag 


nesium. contact your nearest Dow sales offiee or 


write THE DoW CHEMICAL 


Department, Midland, Michigan 


(OMPANY. 


VWIGNESIUM 
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IT TAKES TOP INSTRUMENTATION 
10 DO TOP RESEARCH 


Whatever your research job, JAco makes instruments 
that will help you do it faster, more easily and with greater 
precision. So why handicap your research results 
with make-do or unreliable equipment get 
the JAco Instruments right for your job 
and see how often dificult: jobs be 


come routine, 


Micro-Focus X-Roy Tube 


Widely adaptable research too! 


with ultra-precise features 
3.4 Meter Spectrograph 


A completely automatic spectrograph 


with outstanding resolution | | 


and dispersion 


Gamma Correcting 
Fan-Scate Calculator 
Soves tial® ond effort in 
computing g@mmos ond emulsion 
chor@cferistic curves 


Photographic Processing Unit 
Sel! contained unit for rapid and 
Pa precise development of 

film or plates 


Recording Comparator 
ophotometer 
Combings high sensitivity and 
high linearity with ease of use 


What's new in 
Npectrographs? 
Visit Booth 1427, 


Metals Show. 
and see! 


Spec-lob 
Spectrograph, source, microphotometer 
and accessory equipment in 
one low-cost pockoge 


JARRELL-ASH COMPANY 


leberetery & 26 FARWELL STREET. NEWTONVILLE MASS 
Bey Fav omens initrements SALES OFFICES 
CERRITO. CAL CHATTANOOGA 
13680 Capito! Ave 1344 Devonshire Drive 143! Breed Street 


QUEENS NY 
80. 56 2301 Street 
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Effect of Nonmartensite 
Decomposition Products 


Continued from p. 184 

slack quench products will be pre 

duced, hardenability is not a suffi 
cient criterion. The effect of the non 
martensitic properties depends upon 
the decomposition temperature The 
lower temperature decomposition 
products are not harmful. 


A. H. Raven 


The Mechanism of Boron 
Hardenability in Steels* 


N INITIATING a program of funda 

mental research on the mechan 
ism of the boron hardenability effect 
in steels, the authors have formulated 
a working hypothesis of the boron 
mechanism to serve as a guide iti 
planning experimental work This 
paper is an account of the evolution 
of the hypothesis developed from a 
critical evaluation of existing know! 
edge of the boron effect and harden 
ability mechanisms in general 

\ consideration of the spec ific 
effects of boron in hardenable steels 
forms the basis for examination of 
some of the underlying factors in the 
boron mechanism. The principal 
effect, of course, is the remarkable 
increase in hardenability beginning 
with the introduction of as little as 
O0.0005% boron in hypo-eutectoid 
steels. Since the effectiveness of 
boron is inversely proportional to the 
carbon content and essentially ne g 
ligible at the eutectoid carbon con- 
tent, its effectiveness is also inversely 
proportional to the amount of pro 
eutectoid ferrite characteristic of the 
carbon content 

Examination of the transformation 
diagrams of boron steels leads to the 
following additional observations 
First, boron delays the start of trans 
formation at temperatures between 
Ae, and the middle of the bainite 
range. Second, boron delays the start 
of transformation to pearlite follow 
ing the formation of pro-eutectoid 
ferrite. Third, boron has essentialls 
no effect on the time for completion 
of transformation, 

Continued on p. 188 
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ORTMAN-MILLER SAYS... 


SEVERELY COLD-WORKED, FURNACE-TREATED 


When this piston rod was made from CLOTS, Ortman 
Miller had trouble with w arpage after machining. and with 
bending and wear on operation. By switehing to Ground 
and Polished SPE RESSPROOB. warpage was climimated 
and machmuny ~peed mereased 20 In addition. SERESS 
PROOk had the strength to prevent bending. and wear 
became no problem, 

“TRE SSPROOF has improved quality and lowered costs 
in hundreds of simular appheations because of its unique com 
bination of four qualities in-the-bar 1) Strength. 
double that of ordinary cold-finished shafting: (2) Vachon 
ability. fully 50 better than heat-treated alloys of the 
same streneth Wearalility. without case hardenmeg 
and (4) Minimum Warpage. SURESSPROOK ay ailable 
in cold-drawn or ground and polished finish 

eee SERESSPROOPF makes a better part at lower cost. 
This piston rod, made by 
Ortman-Miller Machine Co., 
Hommond, Ind. for their 
hydraulic cylinders, is ma- 
chined from Ground ond SEND FOR 
Polished Free Engineering Bulletin 
“New Economies in the Use 
of Steel Bars” 


La Salle Stee! Co 
1424 150th Street 
Hammond, Indiana 


Please send me your STRESSPROOF Bulletin. 


al be STEEL co. 


Title 


Manufacturers of the Most Complete Company 
Line of Carbon and Alloy Cold-Finished | address 
and Ground and Polished Steel Bars in America. | 


' City Zone State 
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q GZ MACHINING SPEED INCREASED 20% 
| WITH GROUND AND POLISHED 


THERE’S MORE = 
HERE THAN MEETS THE esr 
EYE...at U.S. Steel’s Fairless Works 


This is more than just the side wall of a pickling tank. The 


few pounds of material in this wall represent some erghty car- 


loads of ATLAS materials for corrosion-proof construction shipped 


to this one job site. 


Hundreds of thousands of ATLAS Acid-proof brick... over 


a million pounds of ATLAS Corrosion-proof cements and joint- 


ing materials were used to help make the Fairless Works a sound 


long-term: investment. 


In your plant. too. where you are storing or handling corro- 


sives of any type... ATLAS products will stand between your 


process and corrosion, In tanks or processing vessels... for plant 


floors ©... in the form of pipe or fume ducts... as a coating for 


plant structures: Wherever corrosion can take its toll, ATLAS 


produets can pros ide effective protection, 


INFORMATIVE LITERATURE 
. available upon request 


Vessel Linings Bulletin 4-2 


Corrosion-proof Cements Bulletin 5-2 


Protective Coatings Bulletin 7-2 
AMPCOFLEX® Rigid Polyvinyl 
Chloride Fabrications Bulletin 9-1 


ATLAS 
MINERAL 
PRODUCTS, CO. 


MERTZTOWN, PENNA. 


ATLAS PRODUCTS STAND 
.-- between your process and corrosion 


METAL 


PROGRESS 


PAGE ISS 


The Mechanism of Boron 
Hardenability in Steels 


(Continued from p. 156 

With reference to engineering 
properties, boron is said to impart 
only a hardenability effect with no 
significant change in the inherent 
combination of mechanical properties 
When quenched to martensite. Re 
porte d deleterious effects on Impact 
properties will require some further 
Clarification 

Boron Hypotheses — ‘The hypothe 
sis that the boron hardenability 
effect is due solely to the occurrence 
of a film or envelope around the 
austenite Gram os held to be unten 
able. This position is based on results 
of previous computations by the au 
thors in which they assumed the 
existence of a monatomic boron film 
composed of equiaxed hexagons 
They then calculated the extent of 
adsorption ot boron atoms necessary 
to produce continuous films around 
the austenite grains. It was found 
that even with 100% adsorption all 
boron atoms at the surface of grains 
a continuous film could form only in 
the smaller grain sizes and then only 
at relatively high boron contents 
Since the degree of adsorption is 
restricted by the solubility of boron 
in austenite, it is conchided that con 
tinuous film formation is highly un 
likely. Nevertheless adsorption et 
fects involving boron in solid solution 
appear to be of primary importance 
re garding certain other aspects of 
the boron hardenability mechanism 

So important is the formation of 
pro-eutectoid ferrite to the boron 
mechanism that it justifies examina 
tion in some detail. There are two 
basic steps in pro-eutectoid ferrite 
formation: localized de ple tion of car 
bon content, and transformation of 
gamma ion to alpha iron. Conse 
quently, a consideration of the ways 
in Which boron might influence these 
two steps will assist the clarification 
ot the boron mechanism kor exam 
ple, it has been postulated that 
since the ferrite reaction is related 
to the rate of diffusion of carbon, the 
presence of boron may cause a de 
crease in carbon diffusivity. The au 
thors through a consideration of the 
relations between boron and carbon 
atoms in the gamma iron space lat 
tice, show that it is very unlikely 
that there is any important chemical 
Continued on p. 190 
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CONTINUOUS STAINLESS 
STRIP ANNEALING AND 


Shown above is an ling 9 
line for stainless steel strip. This unit has 
@ capacity of 2000 Ibs./hr. Maximum 
strip width 24 inches. Single strip, or 
multiple strips can be processed. These 
units can be bullt for any capacity and 
any width of strip. 


8 tons of steel per hour is descaled in 
this 18 ft. caustic bath descaling unit. 
Operating with automatic temperature 
control at 930° F, this bath shows no 
appreciable drop in temperature after 
the load is charged. 


790 EAST VENANGO ST. © PHILADELPHIA 34, PA. 


LOREEN 


Drever descaling units provide top perform: 
ance wherever they ore in service Applicable 
to both batch and continuous operation, they 
include, where desired furnaces, de 
scaling, water quench, acid dip, and high 
pressure water rinse tanks, oS well as complete 
instrumentarion Years of diligent research and 
. development in descaling practice qualify 
Drever t© meet your proposed operations 
“ex 
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Aero Heat Exchanger 


quickly pulls down the initial 
peak load of heat in quenching 
... and saves cooling water 


\ecurate control of quench bath temperatures and 
quickly effective capacity to handle the initial peak load 
of heat in quenching prevents production set-backs, in- 
ereases the output of your heat treating department, 
prevents oil fires, saves you losses from rejected parts. 

Niagara \ero Heat Exchangers give you this control 
in both furnace and induction hardening methods. They 
prevent both over-heating and over-cooling of the 
queneh bath. Hundreds of heat treaters know they 
prevent many troubles, constantly improve quality and 
increase production. 

They quickly pay for themselves by saving cooling 
water coils and extend your quench capacity without 


extra water or cooling tower. 


Write for Bulletin $120 giving complete information. 


NIAGARA BLOWER COMPANY 
Over 35 Years’ Service in Industrial Air Engineering 
Dept. MP, 405 Lexington Ave. New York 17,N.Y. 
Experienced District Engineers in all Principal Cities of U. 8. and Canada 
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interaction between the two. Hence 
it 1S presumed that boron does not 
have any important effect on the dif 
fusivity of carbon in austenite. 

Pro-Eutectoid Ferrite Forma- 
tion—A_ detailed consideration — of 
transformation kinetics in boron steel 
leads to the conclusion that boron 
has a potent effect in’ suppressing 
the formation of pro-eutectoid ferrite 
and upper bainite. The explanation 
of these effects in terms of nucleation 
and shear, as contrasted with nuclea 
tion and growth, forms an important 
aspect of the authors’ hypothesis In 
this connection they state that there 
are serious Objections to the conce pt 
of ferrite formation from austenite 
as a process of nucleation and 
growth. These objections are classi 
fied and discussed under three head 
ings, as follows: 

|. Lattice orientation relationships 
in which it is shown that the body 
centered cubic decomposition prod 
ucts (pro-eutectoid ferrite, bainite, 
and martensite) all exhibit definite 
lattice orientation relationships with 
the austenite from which — they 
formed The presen e ot these orien 
tation relationships is difficult to 
reconcile using the nucleation and 
growth mechanism. 

Kinetics of ferrite formation, in 
which the argument for ferrite forma 
tion as a nucleation and growth prog 
ess (arising from its time depend nee 
as contrasted with the time-ince 
pendence of the nucleation and 
shear formation of martensite) is ré 
futed This IS accomplished by sho \ 
ing that martensite formation is not 
necessarily — time independent and 
hence that kinetics is not a reliable 
criterion for nucleation shear 
transformations 

3. Reversibility of the territe trans 
formation, in which it is shown that 
the gamima-to alpha ol alpha to-vam 
ma transformation is a transformation 
in situ, and does not cross over into 
adjoining grains. Such behavior, the 
authors hold. can be adequately ey 
plained only in terms of nucleation 
and shear. 

From these arguments the authors 
conclude that ferrite is formed by 
nucleation and shear as are bainite 
and martensite. Pearlite is the only, 
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ARL Industrial Research Quan- 
tometer Shows New Versatility 


Greatly Improved IRQ* Hailed As Most Flexible 
Direct-Reading Instrument Available 


The new, flexible IRQ provides industrial laboratories with a means 
of quantitatively measuring a large number of elements simultaneously 
in a few minutes. It thus allows analytical research and control heretofore 
considered impossible. By incorporating movable and fixed receivers, any 
of the elements amenable to spectrochemical analysis can be measured 
with complete flexibility as to choice and order and with little restriction 
as to number. This versatility of the IRQ permits high speed analysis of 
all types of materials. For example, the unit is capable of giving an accu- 
rate chemical analysis of such widely diversified materials as high and 
low alloy steels, pig or cast irons, aluminum, zine, lead and copper base 
alloys, minerals, ores and biological and pharmaceutical substances. 


Automatic pen recording provides duplicate copies of the analyses on 
direct-reading charts during the few minutes required to complete the 
operation 

A unitized type of construction provides great accessibility and serv- 
iceability and allows quick changes to be made in the elements, the con- 


centrational ranges, and the recording order of interest. 
The speed, accuracy and flexibility of the IRQ makes it a “must” for 
every really well-equipped laboratory. Under actual operation, it will 


quickly return its cost by extending analytical research and control at 
greatly reduced expense. 


WANT MORE INFORMATION? MAIL THE COUPON TODAY! 


The ARL line includes Production Control Quantometers*, 1.5 and 2-meter Spec- 
trographs, Precision Source Units, Raman Spectrographs and related accessories. 
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decomposition product that torms by 


Starts on p 
nucleation and growth. As a general 
it is stated that 


tion and growth process tukes place 


prin iple, i nuclea 


when a system passes from a dis 


ordered state to a more highly ol 


dered state (such as the transforma 
tion from the liquid state to the solid 


state, or precipitation of a compe mind 


from a solid solution). On the other 
hand, shear transformations allo 
tropic transformations) involve co 


movement ot itoms 


operative many 


from One ordered mother 


State to 
ordered state 
The Hardenability Effect 
In formulating a working hypothe 


sis for the 


Boron 
mechanism of the boron 
effect two 


being 


hardenabilits factors 


stand out as basically im 


that 


purine ipally In Suppressing the forma 


portant. These are boron acts 


tion of pro-eutectoid torrite and 


upper bainite, and that the funda 
mental mechanism is a shear 
It follows then that the 


effect is 


Tree h 
anism. boron 


a solid solution etfect aris 
ing from the exceptionally high strain 
energy peaks in the vicinity of the 
atoms in the 
lattice. In 


interstitial solute 


boron austenite Space 


general introducing an 


atom into the iron 


lattice introduces strain energy, the 
magnitude of which is proportional 
to the difference in the size of the 
solute atom and the size ot the inter 


stitial hole. It is postulated that these 
localized energs peaks 
to the 
mechanism in the ferrite 
retard the 


transformation 


increase the 
resistance fundamental shear 
reaction and 


hence alpha 


proposed boror nechanism 
has interesting engineering ramifica 


tions. The effect is pring ipally i delay 


in the start of transformation. Boron 
then, should be an effective alloy 
substitute engineering parts of 


such geometry that all potnits cool at 
rates in excess of the critical cooling 
slack quene hed 
parts, the hardness will tall off more 


rapidly in the interior of the 


rate. However 
part 
and in these boron is expected to be 
to the 


atoms such as-manganese 


inferior 


substitutional solute 


chromium 


and molybdenum which also affect 

the — transformation Also, boron 

would be expected to be ineffective 
Continued on 194 
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Stainless in service—all the way from initial 
ease of fabrication, through simplicity of instal- 
lation, to life-long durability on the job. Rims of 
Superior Stainless stay bright with a wipe—can't 
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UNBELIEVABLE SPEED AND 
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iuburized ¢ it} 


Starts on p 


irbon con 


entectoid com 


cccording to 


hypoth is, the effect of boron in sup 


pressing the shear transtormation of 
iron to Upha Wow depends 


the exceptionally high sti 
p iks iss with 
ita 


titi 


ociated the 


enere 


boron itt solid solution 


calculations were made 


cthect ol 


COMPU itive 


ty irbon 


tity 
incl | 
titially in 
these 


nitrogen voron dissolved inter 


unma iron. Results of 
calculation based 
pur 
centration and diameters of 


titial 


on relations 


veen hattics meters and con 


nites 


olute atom inclicate 


rity of the tram energy pe iks fon 
carbon, nitrogen, borom are thre 
order of 1:2:10. Furthermore vhen 
tranmshited into thardenabilitw 
tiveness ratios (by 


computing sore 
| 


product of the train eal 


enero 


and the volume of the distorted lat 
tice these figures become 1:35:50 
Summary — Follow in ire salient 
ports from the authors’ summary 
listing the essential features of thei 

hivpothe SIS 
1. The effect of boron in steels is 


the retardation ot the formation of 


ite Boron does not 


cutectoicdl territe ind upper bain 


retard the forma 


tion of pe 


) 


2 Adsorption effects o 


Gram bourne 


likely 


itl itt Vers 
factors int 
etlect 

linport int 


bet 


ibility 
( hie il 


horom « 


ite rie 


tion veen mn 


ire unlikely 


It is 


id ferrite forms trom 


mcluided that pro 


uistenite by a 


mechanism 
\ sha il 


transtormation occurs 


ement of se 


toms change their positions at ran 


cooperative 


eral atoms whereas in ronan, 


dom and independently 

6. As a general principle aot 
Cleation ind crowth process takes 
place when a system passes from 


clis wdered highly 


state to a more 


ordered state; shear transformations 
involve movement 
ttoms from one ordered state 
nother ordered state 
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is a solid solution effect. The high 
Sstrain-energy peaks in the austenite 
lattice issociated with the boron 
itoms are effective in retarding the 
shear transformation to ferrite 

S. Fundamentally, the element 
carbon, nitrogen and boron affect 
hardenability by the same mechan 
ism, but boron is considerably more 
effective than carbon and nitrogen 


The Strain-energy peaks 


ciated with carbon, nitrogen and 
boron atoms were caleulated nad 


found to be in the ratio of 1 10 


10 Corresponding hardenabilits 
effectiveness ratios for carbon, nitro 
ven and boron were found to be 
the ratio of 1:3:50 


\\ W AUSTIN 


Influence of Boron on 
Temper Embrittlement * 


has been spe ulation re gard 

ing the effects of small amounts of 
boron used to MICrTe ase hardenability 
on temper brittleness, and reports of 
previous investigations have not been 
nm complete agreement in their find 
ings. This report covers the investi 
gation of the effects of 0.0034% 
boron on the suse ptibility to temper 
brittleness in a 0.26% carbon, 
manganese steel. The influence of 
time tempering temperature ind 
grain size on transition temperature 
vas investigated, and isothermal em 
brittlement diagrams were devel 
ope d for this steel 

Femper embrittlement is divided 
Info two types reversible and. irre 
versible. Irreversible temp r embrit 
tlement is described as that which 
occurs at progressive lv longer times 
it high te mpering temperatures nd 
is attributed to ferrite grain growth 
Boron was found to have no effect 
on this type 

The reversible te mper ¢ mibrittle 
ment is said to comprise grain 
boundary embrittlement which ce 
velops most rapidly it about 975° I 
incl w hic h lve avoicde d bv proper 
meat treatment. Boron apparenth 
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These Fixtures last 


This worker Is loading rocket motor bodies on the convevor 
to the mechanized neutral salt bath. The fixture holding the 
parts is made of Inconel, weighs 20 Ths. Fixtures were designed 
and fabricated by Tin Brows Wonks, 
Detroit. whe did the deve nt work. They have givenia 
service life of 1.300 hours 


12 Times Longer 


The heat treating phase in the manufactare of a 
high production item bas to keep pace with the 
rest of the line 


facturing. keeps production flowing in a straight 
line operation. Here rocket motor bodies for 3.5 
mech bazooka shells are sent through a mechanized 
neutral salt bath to be heat treated for additional 
strength and shock resistance. The units are pola ed 
on Ineonel® fixtures. fabricated by The Brown- 
Hutchinson fron Works. and sent through a evele 
ranging from processing at 1550 F. down to hot 
water 

The fixtures gave excellent service under these 
conditions. They were still serviceable after 4.400 


work hours 


But when fixtures made of other high te mpera 
ture allovs were tried. thes got a service life of less 


than 350 hours! 


Less than one-twelfth that of Inconel 


...iIn.a salt bath 


Its easy to see Inconel holds pose well 
under treatment like this. 

lneonel bas extra strength at te peratures 
Ht is ductile and readily fabricated and the welded 


joints are as strong and heat resistant as the alloy 


itself. Whats more. 
corrosive attack of high temperature fused salts 
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Continued from p. 196 
doe Increase suscept bility to thi 
type of embrittlement. The authors 
however, do not consider the magni 
tude of the effect sufficient to v irrant 
condemnation of — the commercial 
boron steels 
It was thought that the coarse 

Ural size of boron steel 
count for its greater susceptibility to 
temper — embrittlement However 
iustenitizing the untreated steel to 
produce ipproximatels the urine 
grain size as the boron steel failed t: 
merease Its transition temperature to 


any great extent A. HE Racer 


Strain Aging and 
Rheotropic Recovery” 


\ SEVERAL earlier papers the author 
and his colleagues have investi 
vated the the ductil 
itv of steel and zine at and below 
their transition ranges as a result of 
prestraining at) temperatures ibove 
the transition ranges Phe brittleness 
Which mav be removed by such pre 
strain has been termed theotropic 
brittleness, while its partial or com 
plete elimination is called theotropi 
\ question that has frequently 
wisen regarding teels in particular 
is the ot strain aging 
Which may oceur during or follow 
mig presti on the low-te 
ature ductility. his previous work 
the author had maintained substan 
tially constant holding il 
room temperature between pre 
ind testing This tends to 
eliminate variations in the amount of 
stram aging from one test to another 
thee pure sent work, however, an at 
tempt IS to assess the effect of 
varving the amount of strain aging 
This might have been accomplished 
by variation of time of aging at a 
CiVel temperature tha 
has alternately chosen to var th 
te miperature with the tacit 
sumption that the amount of strain 
aging for a constant aging time 1 
ASE up to sone temper 
Continued on p 200 
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We called upon the services of lubri 
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having with our soluble oil. He analyzed 
your Chillo Oils. oil was tried 
inated to our satisfaction. 


one of 
To our surprise on his 
a 


next visit 
uble oil called 


tool life and suggested we use 
too life 
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sation iwineer, 


ind recommends 


rust condition elim- 


itisfied with 


" 
NOW 


miaio A*. 


only do we have clean machines, but 
in our plant he asked permission to ok 


granted. 
We were using a tapping compound 


1l0ld to close tolerances. We 11a 
the removal of broken t 
*"Chillo 102Z 
lave gone to 
our same tolera 


use 


Minimum of 20% plus e 


We also 


every m 
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BANNER C/ME TOOLS FOR INDUSTRY 
cools 
zities Service Oil Co., 
Grand Blvd., 
oe Michigan 
Mr. P. Watts 
Dear Sirs: 
ition whi we were 
1D 
our 
has been increased 20%! While 
iround", which, of course, was 
ee with precision ground taps in 
order to not consider tap breakage exe 
cessive bu > Sometime rather expensive. 
He recomme me the surprises f our lives! 
With Chill 1 ground taps 1 300 avings) 
and can st na sharper thread, increasing 
tap life 0 expensive removal of broken 
ips! 
MMMM have a production stamping b which required a new set 
Ol On his recommendation we tried illo 10Z with these 
1ieS. Now our die life has increased to at 1 t two months...a ving 
in die life of 100%, disregarding labor costs. We 150 inere ed production C 
per die shag ! 
We tried Mm same oil on our broachins peration and found that F 
instead of making two cuts we can get thi me result now with one. We 
were uSing one of your competitors’ ydraulic oil nd you told us it was 
a “good oil" and would give us tisfactory performance. BUT, GENTLEMEN, 
WITH THE EXCELLENT SERVICE YOU HAVE IVEN, PI THI IMiE AND MONEY SAVED 
i ( MAY REST ASSURED THAT ALL OF OUR LUBRICATING REQUIREMENT VILL BE PUR- 
-HASED FROM YOU. 
Yours very truly, 
BANNER 
SFO:sd 
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to 90 MPH, reaching 130 MPH on the straight-a-ways. And a// the alloy 
castings in these remarkable trains are Lebanon CIRCLE (L 22 
for each train*® 

In programs requiring creative effort you'll tind Lebanon engineers and 
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outstanding characteristics. Such a program created the Talgo 
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tren de manana’ 
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Continued from p. 195 

then decrease as overagme occurs 
In this investigation, an aging time 
of 1 hr. over a range of 70 to 700 
PF. plus 2.5 hr. of holding at room 
temperature was empfoyed between 
prestraining and testing 

The steel studied was S.A-B. 1340 
which had been quenched and tem 
pered at either 600 or 700” F. Fol 
lowing various amounts of prestrain 
and the selected aging treatment 
the GOO" F. series of specimens was 
tested at —210° F., and the 700° | 
seTies at 321° F. These temper 
tures are just at the lower end of thie 
transition ranges of the steel in these 
two conditions, where 4a maximum 
effect is to be « ype ted 

As the aging temperature is in 
creased from 70 to 400° | vhere a 
maximum aging effect would be at 
ticipated for 1 hr. of aging, the pre 
stram required to produce the max 
mum rheotropic recovery mcreases 
from approximately 0.25 to ir 
each series, and the maximum re 
tained ductility decreases by halt. As 
the aging temperature rises highe 
both these trends are reversed 

The standards to which all results 
are compared are the tests with 
aging pe riod of 3.5 hr. at room ten 
perature, Strain aging is not ibsent 
for this treatment, but it is relatively 
limited. Other tests show that more 
aging occurs during the tests with 
elevated aging temperature inc 
thus it may be conchrded that addi 


tional strain aging above that » 


in the standard tests caused the 
nounced decreases in rheotropt re 
covery Which have been mentioned 
The problem still remains. how 
ever, of determining the rheotropic 


recove;ry possible for i stee] shi ti 


ever. To accomplish this, it ms 

sary to employ a temperature tor pre 
at Which ha 


demonstrated that strain 


occurs. Comparison night then be 


made of the results ot such tests and 
of those in which a period f avine 
at elevated temperatures is included 
to ascertain the ynplete flect of 
Strain aging 


subsidiary COnCTUS EN 
been drawn from the data im th 
paper. First. that the imfluence f 
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LEBANON STCEL FOUNDRY = LEBANON, PA. | 


LOW - PORTABLE 


HIGH FREQUENCY — 


HEATING UNITS tre 


MODEL T.2',-1 
Electronic Tube 
Operated 


$1620 
Spark Gap Operated 


5870. Educational 


f.o.b. factory 


The Lepel line of induction heating units represents the most advanced thought in the field of 
electronics as well as the most practical and efficient source of heat yet developed for industrial 
heating. With a background of half a century of pioneering electrical and metallurgical experience, 
the name Lepel has become the symbol of induction heating equipment embodying the highest standards 
of engineering achievement, dependable low cost operation and safety. 


Amazing in its speed, Lepel equipment reduces the time required for hardening, annealing, stress 
relieving, brazing, soldering and melting from minutes to seconds. It performs these operations 
with a degree of precision and uniformity rarely attained through other processes. 


MODEL 
Electronic Tube 


LEPEL Electronic Tube GENERATORS available from 1 kw to 100 kw. er 
LEPEL Spork Gap CONVERTERS available from 2 kw to 30 kw. $885. 
f.0.b. factory 


WRITE FOR THE NEW LEPEL CATALOG . . 36 illustrated pages 
packed with valuable information on high frequency induction heating 


ELTING 
ANNEALING 
DENNING Ideal for on Readily melts 

me Heat tocal- nealing quantities of 


ized exactly < - reliey. ferrous and 
where wanted non ferrous 


at desired appli metals in either graphite 
temperature. Ideal for gears, ao or ceramic crucibles. 
coms, beoring surfaces, cut- rings: 


4 
ting tools and other areas —— 
that ore subject to wear. 


All Lepel equipm ertifiec ply with the requirements of the Federal 
Communicats mms 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, NN. Y. 


‘ng, normal. 
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YOU BEST 


Suited to the Job 


Always 
Meets Your 


To GET TOP-QUALITY TUBING made to your individual 
needs, it's always good business to specify Weldco. For 
Weldco is produced by tubing specialists—men who have 
the equipment, facilities and experience to manufacture 
tubing to your exact specifications. Weldco is automatically 
machine-welded under pressure, properly formed, carefully 
finished, accurately sized and straightened, and rigidly 
checked. 

Lightweight and corrosion-resistant, Weldco is available in 
Monel, Stainless, Inconel, Nickel and other alloys, in sizes 
from 3'2” to 30” O. D., 16 ga. to %” wall thickness. To 
insure top performance and long service life, make Youngs- 
town Welding your tubing headquarters. A letter or phone 
call puts our 36 years of specialized experience to work 
for you. 


Whatever Your Needs In Tubing... You're Way Ahead With WELDCO 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 
3712 OAKWOOD AVE. + YOUNGSTOWN 9, OHIO 
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Strain Aging and 
Rheotropic Recovery 


Continued from p. 200 
Strain aging upon ductility is much 
vreater at temperatures be low the 
transition range than at those above 
it. Second, based on the observation 
that there is only a shallow TaN 
of the curve of strain for maximum 
rheotropic recove;ry versus aging 
temperature and on an analysis of 
the influence of transition te mpera 
ture upon such strain, the author con 
cludes that) strain aging has only a 
mild influence pon the transition 


temperature 


Supercooling 
and Solidification* 


“HE AG THORS give an explanation 
for certain features of ingot struc 
ture that have not previously heen 

explained satisfactorily 

The extent of super ooling exist 
ing the phiase defined as 
the difference between the actual 
temperature of the liquid and the 
temperature at which the solid and 
liquid are in equilibrium the liquidus 
temp rature for an alloy is the key 
factor. The (circular) interface be 
the solid ana portion ol 
a eviindrical ingot, considered to be 
a smooth surface initially, can be at 
the equilibrium licquriclus ) tempera 
ture only if it is stationary. the 
interface is moving there must be 
supercooling and the gradient of 
supercooling will determine the 
method by which the surface ad 
vances into the liqquid Phe growth 
of a solid crystal into the liquid will 
be retarded if the amount of super 
cooling in the liquid decreases as the 
growth increases, and will be acceler 
ated if the amount of supercooling 
increases as the growth increases 

If the liquid away from the inter 
face 1s supercooled less than the 
material at the interface, the entire 
interface will advance at the same 
speed and the growth of any favor 
ably oriented grain will be retarded 
if it tries to move ahead of the inter 
face, so the interface should remain 
plane On the other hand. the 
liqquid away from the interface is 


Continued on p. 204 


* Digest of “Supercooling and Den 
dritic Freezing in Alloys”, by W. C 
Winegard and B. Chalmers, @ 195% 
Preprint No. 16 
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The Lesson: 


Like the little elephant in the fable, it is easy to get lost in the cutting 
fluid jungle. You need something to follow if you are to stay out ol 
trouble. Realizing this, Stuart Oil has devised a unique Selector to serve 
as a guidepost to point out the path to the right cutting fluid. The Selector 
recommends cutting and grinding fluids which field experience has shown 
to be most suitable under average job conditions. Machinability ratings 
are listed, and complete instructions are given. Included are rules of 
thumb to follow when short tool life and poor surface finish are encoun 
tered. 

To make going astray even more difficult, Stuart has developed the 
Dilut-O-Graph which tells how much cutting oil 1s required for a certain 
dilution when blending is done in tanks of different capacities. The Dilut 
O-Graph ends costly guess- work. 

Your Stuart Oil Representative will gladly give you a Selector and 
Dilut-O-Graph. And while he is in your plant, ask him to show you how 
Stuart cutting and grinding fluids will improve your machining results. 


More Than a Coolant’ is Needed 
p.A. Stuart {Jil co. 


1865 LIMITED 


TIME-TESTED CUTTING FLUIDS AND LUBRICANTS 


2743 S. Troy St., Chicago 23, Ill. 
In Canada: R. W. Horsey Canada, Ltd. 
Subs. D. A. Stuart Oil Co., Ltd 
3575 Danforth Ave., Toronto 


The Elephants 


The Fable of 


Holds a Lesson for 
Cutting Fluid Users 


Once a herd of elephants was going 
through a strange part of the jungle, 
holding onto each other's tail so as 
not to get lost. One small elephant, 
becoming impatient with the herd’s 
slow march, decided to strike out 
alone. Alas, he traveled only a short 
way when he became hopelessly lost. 
Then he trumpeted loudly for help 
but none came. 


CUTTING FLUID SELECTOR 
FR AND DILUT-O-GRAPH 


In this folder is Stuart's Cutting Fluid 
Selector and Dilut-O-Graph. They are 
double-barreled protection against mis- 
takes in selecting and preparing cutting 
fluids. Instructions are included. Fill out 
and mail coupon. 


CLIP MPANY LETTERHEAD AND MAIL 
D. A. Stuort Oil Co., 2743 S$. Troy S#. 
Chicago 23, ill 

[] Have Stuart Representative Call 


Send Cutting Fluid Selector & Dilut-O Graph Folder 


Your Nome 


Title 
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How to produce 


strong, uniform welds 


and save time doing it 


Mine cars made of light weight low alloy, high strength 
steels mean bigger loads at savings in operating costs for 
mine owners. Strong, sound welds—able to resist the 
impact of loading, and the abrasion of filling and dumping 
also mean savings for the fabricator as well as additional 
savings in maintenance for the mine operator. 


Because Arcos Low Hydrogen Electrodes can produce 
sound welds on a job like this, they can do the same thing 
for you on every application involving low alloy, high 
tensile steels. Whatever your requirements, there’s an 
electrode to meet them. Rigid quality controls in manu- 
facture assure you weld metal consistently high in quality 
and performance. 


Write today for “The ABC's of 
Welding High Tensile Steels’ 


argcos A.W. 5S. 
GRace SPEC. 


Tenailend ‘ nd 7O E7016 
Tensilend 100 F10016 
Tenmiend 120 F12015 
Manganend 1M E9015 
Manganend 2M 
Nickend 2 E8015 
Chromend 1M_ E8015 
Chromend 2M_ E9015 


Arcos Corporation, 1500 South 50th 
Street, Philadelphia 43, Pennsylvania 
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Supercooling 


and Solidification 


Continued from p 


upercooled 


intertace the 


th in 


interface 


that 


into wide ly space dl tast 


clrite eparate do region | 
grow ata much slower speed, tl 
being determined by the ite 
vhich the latent heat of tusiv 

nducted away through the 
material 

In ingots of pure metals the liqu 
netal in the interior cannot superce 
once the surface is trozen der 
dritic growth is not obser ed 

In solid solution alloys the liqu 


near the ads 


riched in solut 


mitertace 


ven though ditt 


ion tends to decrease th 


tion different 


ial 


th 


solidification te ituire 


of this re Vion W 
than that of t 
liquuid By 


ill 
he 


quilibrivun 


oncentt 


liquidu 


somewhat lowe 


the 


re 


i 


through this small zone 


if 
| 


solidifying liquid, the entire mass 


liquuid can bee ome Supe rm ool unit 


dendritic freezing becomes possibl 


This is called 


cooling The 


fore takes place 


stuges a)a 


very rapid cooling 


Rquid Coming 


lative ly cool 


by the growth of the 


constitutional 


solidification 
ingot of a solid solution alloy 


surt 


ace ¢ hill 


contact 


wall of the 


a columnar intermediate zone 


oriented crystals of the 


which The 


W ¢ rvstals Call 


caused 


ot 


through 


the 


Supe 


ali 


rt 


three 


ad 


most 


chill 


Tat 


thie 


thi 


h 


cleated until the liquid becomes sul 


ficiently supercooled ‘ 


central 


equiaxed zone in which further m 


clk ation occurs be 


Calis 


constitutional super ooling 


th 


supercooling becomes possible 


cause of the variation im 


caused by treezing 


The pasty 
| 


condition 


sommetin 


found in a solidifving liquid 


under equilibrium 


but only can be 


cooling has been produces 


ond 


found hie 


ali 


it 


it 


iti 


sul 


d 


} 


Mel 


ha 


resulted in the nucleation and growth 


of dendrites which then have 


until there is no longer 


cooling and the 


Hass ot cle na 


my s 


region consists « 
liquid 


need 


ites 


with 


tween. This condition can 


not, occur in t 


licl solution 


hue 


alloy 


solidi 


grow! 
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Recrystallization in Mo 
Related to Mechanical 
Properties” 


OLYBDENUM can be either er 
M 


1 
ductile or if wort 


temperature depending the 


microstructure developed th 


prion mechanical and thermal treat 
ments. This ipplic to wrought metal 
that has been compacted by casting 
or sintering. Ingots of cast molybade 
num have a coarse. columnar grain 
tructure similar to that observed in 
other cast metals. Sintered ingots 
however, have a fine equiaxed orain 
tructure. With cast molybdenum 
the columnar structure can be elimi 
nated by hot working such as 
lorging rolling or extrusion. Ones 
the Coarse, columnar Is 
eliminated, additional grain refine 
ment is obtained only by recrvstal 
lization following cold) working. A 
hot breakdown operation IS 
sary for sintered ingots because thes 
have a fine structure as consolidated 
Molybdenum is either ductile on 
brittle at room temperature becats 
there is a transformation from ductile 
to brittle behavior in the neighbor 
hood of room temperature Phi 
transformation temperature increases 
with increased gram size the 
fine-grained metal is generally due 
tile at room temperature while the 
COMTSE grained material is britth 
Kithes fine-grained recrvstallized 
molybdenum or coarse grained metal 
mav be obtained by cold working 
ind annealing, the fine-grained ma 
terial showing ductile behavior and 
the coarse grained material britth 
hehavior. Cold working of molybde 
num may consist of working at a 
temperature as high as 20007 F.. but 
helow that te mperature at which the 
metal will tead to reerystallize on 
working. This is shown by the micro 
structures of sintered metal reduced 
75% in cross section by rolling at 
temperatures of 1470. 1740. 2000 
ind 2370° | At the three lowe: 
tempore ratures, an elongated structure 
of considerable fineness and oun 


ormitv was obtained, but at 2570 


| a very coarse and nonuniform 

Herostructure resulte d 

Specimens ot both cast and 
Continued on p. 206 


*Digest of “Reerystallization Data 
Applic d to Control of the Mechanical 
Properties of Molybdenum”, by J. H 
Bechtold, & 19523 Preprint No. 15 


How to 


tame corrosion fast and 


effectively on welded joints 


Chemical tanks and equipment must have more than th: 


proverbial nine lives to withstand incessant corrosive atta 


Proper plate material and good joint design are basi 


The choice of the right electrode in some cases may be 


relatively easy—but always highly important. In other cases 


where the corrosive action is intensified by heat and perhap 


pressure, the proper balance of the chemical, physical and 


i 


metallurgical properties in the weld metal will be critica! 


For every stainless job, whether it be relatively simple or 


critical . . . there’s an Arcos quality-controlled electrode that 


will pay handsome dividends in sound trouble-free weld 
metal Send fora free copy ‘What Electrode Would You Use? 
Arcos Corporation, 1500 South 50th St 
Philadelphia 43, Pennsylvania 
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WELD WITH 


FULL 


X-RAY 


FLEXIBILITY 


WESTINGHOUSE 


Curtiss-Wright uses Westing- 
house X-ray equipment for non- 
destructive testing of vital parts 
of their outstanding aircraft en- 
gines. Here, they're examining 
critical welds on gas turbine 
booster rotors. Prime reason for 
selection of Westinghouse equip- 
ment was flexibility—since flexi- 
bility results in more radiographs 
per shift. 


Kilovoltage on this unit varies 
from 30 to 250, with greater 
X-ray output per KV because of 
constant potential high voltage 


250KV JIB CRANE 


X-RAY UNIT 
generator. Result: unit is capable 
of inspecting materials ranging 
from 1” aluminum to 4” steel. 
Jib crane tubestand and X-ray 
tubchead flexibility allows maxi- 
mum ease of positioning in radio 
graphing parts of all sizes and 
shapes. Result: time is saved, out- 
put is stepped up. 


Call in the Westinghouse X-ray 
representative, or write W esting 
house Electric Corporation, In- 
dustrial X-ray Section, 2519 
Wilkens Avenue, Baltimore, 
Maryland. J-0 


you CAN BE SURE...1F ITS 


Westinghouse 
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Recrystallization in Mo 
Related to Mechanical 
Properties 


Continued from p. 205 


sintered molybdenum Were cold 


vorked to different reductions of 


rea ind were then umealed at 

oft temperatures Corain-size 
measurements and tensile test 
made with these spechnens. By an 


rie ling it the proper temperature 


recrystallized structure of fine erain 


could obtained Che fine grammed 
specimens were ductile it room 
temperature whereas those having 
course were brittle Persil 
tests at selected temper itnire inn the 
rang 105 to 390° BF. proved that 


shift in trans 


temperature thi trans 


this was a result of the 
formation 
formation te mperature being slighth 
below oom temperature for fine 


grained metal and above room ten 


perature for coarse grained. An in 
crease in Grain size from 1700 to LOO 


pel raised thre ductile 


sq.cm 
to-brittle transformation about 210 
The sintered molybdenum could 
be annealed at higher temperature 
than the cast material 


ducing 


Without pre 
probably 
in the former inhibit 
vrain growth | L.. Conroe 


the onicte 


Lower Fatigue Properties 
Attributed to Elongated 
Inclusions” 


HIS PAPER States that the 


anisotropy due to the presence af 


elongated inclusions lower thie 


tigue properties of steel. In bend 
tests of two commercial steels, the 
transverse fatique limit was found to 
be 52 and 6S% of their longitudinal 


fatigue limit. Ino vacuume-emelted 
steel, the transverse fatigue limit was 
found to be S6% of the longitudinal 
lirnit 


to the 


Phis improvement is aseribed 
absence of nonmetallic inclu 
sions. The steels used in this investi 
S.A. 1340 quenched 
d tempered to Rockwell C-27 to 


Cleanliness. On 


ration were 


29) and of normal 


ot thy steels Was purchased is ill 


craft quality vhile the other was 


the basic electric furnace 


Continued on p. 208 


S.A.E. 4340 Steel ", by J. T. Ranson 
@ 1953 Preprint No. 12 
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2 sior on tl Fat e Strength of 


Let your Harshaw representative show you 
how to save time, money and materials with 


Bausch & Lomb 


Research Metallograph 


Equipment 


... most complete line serving industry! 


You can get better results, faster, in advanced research 
or in quality control, with the proper instrument or com- 
bination of equipment from the complete Bausch & 
Lomb line. Your Harshaw sales representative will be 
glad to show you how. 

®@ Four different metallographs — for routine bright field studies — 


or advanced analyses requiring interchangeable phase contrast, 
bright field, dark field and polarized light. 


@ Photomacrographic Equipment Model L—widest low power range; 
no time lost in converting metallograph from high power set-up. 


CM Metallurgical Microscope — industry's standard. 


© Stereomicroscopes — unequalled for 3-dimensional low power 
studies. 


Eyepiece Camera — fits microscope eyepiece tube. Make your 
own projection slides or ‘work-in-progress’ records. 35mm or 


Photomacrographic cM 
Equipment is Metallurgical 2%" x 3%” film. 
Model L Microscopes 


@ Polaroid Land Camera Attachment — fits low and high power 
camera equipments. Finished print in one minute! 


Let us help you select the Bausch & Lomb equipment and 
set up the operating procedures that will most efficiently 
oa solve your problem. No obligation, of course. 


Eyepiece 
Camera 


WRITE or PHONE 


YOUR NEAREST HARSHAW OFFICE 
Polaroid FOR PROMPT, EXPERT ATTENTION 


Land Comera 
Attachment 


Stereomicroscopes 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 
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Brosius has 


Controlled-atmosphere small-parts hardening furnace-seg- 
ment of a Salem-Brosius harden, quench and draw line, 


a Salem-Brosius has the unfortunate habit of going to the extra trouble 
; of engineering more quality into its furnaces than the application 
might indicate. Unfortunate for Salem-Brosius, but fortunate for you. 
Prices being equal, you, as a customer, can hardly lose from an extra 
measure of good design and sturdy construction that assures you of 
greater production, longer life, and easier operation. 

‘Take the case of the Salem-Brosius controlled-atmosphere furnace 
illustrated here, which is empleyed with certain design variations for 
the hardening of such small items as cartridge cases, bolts, pins, air- 
a. craft parts, machine parts, and tools. You'll enjoy better production 
from these furnaces because they are not standard .. . each is extra- 

engineered to fit your specific application . . . each is quality-tailored 
f for longer life and improved operations. Why not take advantage of 
our bad habit of extra quality. Send Salem-Brosius your next inquiry 
for this or any other type of heating or heat-treating furnace. You'll 


profit by doing so. 


Lower Fatigue Properties 
Attributed to Elongated 
Inclusions 


Continued from p. 206 

evidence of the deleterious effects 
of clongated inclusion is indicated by 
the fact that fatigue cracks originated 
at inclusions. In the repeated bend 
ing test of transverse specimens the 
crack emanated from elongated in 
clusions. In torsion testing, cracks 
originated when inclusions wer 
elongated either normal to the 
tion of prin ipal tensile stress oy pal 
allel to the direction of maximum 
shear stress 

Some anisotropy was found in the 
vacuum-melted steels, in spite of the 
fact that cracks did not originate at 
inclusions. This is attributed to dire: 
tionality in properties resulting from 
banding 

The author recognizes that com 
plete elimination of inclusions is im 
practical, perhaps impossible. The 
superior properties of vacuum-melted 
steel are held up as an ideal, how 
ever, which the steelmaker should try 
to achieve. Changing the shape ot 
inclusions from elongated to spheri 


cal is suggested as a possible method 


reducing anisotropy 


\. H. Ravcn 
Gamma Loop in Fe-V 
and Fe-V-Ti Systems * 


Jueviovs work on the gamma loop 

in the Fe-V system has produced 
conflicting results. The limit of this 
loop has been reported in the litera 
ture to be as low as 1.14 V and as 
high as 2.5% \ The presence of 
carbon in the allovs can lead to tving 
up ot vanadium as a stable carbide 
This investigation was undertaken to 
establish the Fe-V gamma loop and 
to determine the limit of the gamma 
iron region in the Fe-V-Ti system 

Allovs for this study wer pro 
duced from Armco iron, sponge 
titanium, and high-purity vanadium 
metal. The alloys were melted in an 
alundum crucible in a mall induction 
furnace. In most instances the melts 
were deoxidized with aluminum 
The transformation — temperatures 


Continued en p. 210 


*Digest of “Gamma Loop Studies 
in the Iron-Vanadium and the Iron- 
Vanadium-Titanium Systems,” by 
William R. Lucas and W. P. Fishel, 
@ 1953 Preprint No. 30. 
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Sales and Executive Offices: 248 Fourth Avenue, Pittsburgh 22, Pa. 
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CORROSION and HEAT-RESISTANT STEELS 
Warehouse stocks of Allegheny Stain- 


wsrtaccorctayecesveen” Ne Of the Royal Family of Steel 


Our niche in the economic health of this 
wWacc, and its acicnsc War, 1s to Gevciop ana roniuce 
| def { 1 prod 
the high-alloy steels and other 


will do what ordinary metal 


Nation mn 


tal alloys which 
cannot even approach in 
resisting corrosion, heat and wear, and in performing 
vital electrical and electronic chores. Whenever 
have problems in these fields, the place to come 1 
Allegheny Ludlum Steel Corporation, Oliver Building, 
Piusburgh 22, Pa. 


you 


TOOL ond DIE STEELS 


PIONEER in Specialloy Steels 
Allegheny 
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AUTHORIZED 
HONITE DISTRIBUTORS 


Sales and Service 


Micro Deburring Co. 


Chicago, Ill. 


Mechanical Finishing Co. 
Cincinnati, Ohio 


Metals Finishing Corp. 
Hazel Park, Mich 
Metal Parts Processing Co. 


: Newark, N. J. 
oe Metal Finish, Inc. 
Nework, N. J. 
M. E. Baker Co. 
Cambridge, Mass 
Tumbling Products, Inc. 
Indianapolis, Ind 
Deburrco, Inc. 
Philadelphia, Pa 
Gerrell Mfg. Co. 
Cleveland, Ohio 
4 Mosher Co. 
Chicopee, Mass 
Precision Tumbling & Supplies Co. 
Stratford, Conn. 
Sundmark Supply Co. 
Los Angeles, Calif 
" 
Compan y 
Address 
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Minnesota Mining & Mfg. Co., Dept. MP-103, St. Paul 6, Minn 
Yes, | am interested in HONITE Service 

| | Send me free copy of booklet ‘3M Barrel Finishing” 
I'd like to hove a HONITE Sales Engineer call on me 


Nome.... 
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FOR EXTRA BARREL FINISHING SERVICE 
..- OEE YOUR HONITE DISTRIBUTOR ! 


Yes, these HONITE distributors are experts 
men who offer you advanced techniques in 
every phase of barrel finishing. 

Your HONITE distributor will process 
your samples — determine the exact size 
HONITE chip and kind of HONITE com- 
pound best suited for your needs. He will 
demonstrate the latest equipment to you. 
He can do job tumbling for you by the 
carton or by the carload. Too, he can train 
your personnel in the best methods of han- 
dling barrel finishing equipment and supplies 

.and he has a large warehouse stock of 
HONITE chips and compound, ready for 
immediate delivery to you. 

So call your HONITE distributor today. 
He'll show you that low-priced HONITE is 
the longest-lasting, fastest-cutting natural 
barrel finishing abrasive on the market. 
You'll see that no other barrel finishing 
abrasive not even granite retains its cut- 
ting edges as long as HONITE! 


Ask about SUPER-HONITE 


World's Toughest Abrasive Chip 
Only chip engineered for both grinding and 
burnishing. Gives high luster finish in jig time 
because chips never crumble or pulverize. 


Made in U.S.A. by Minnesota Mining & Mfg. Co, St. Paul 6, Minn also makers of “Scotch” Brand Pres- ia ty 
sure-Sensitive Tapes, “Scotch” Sound Recording Tape, “Underseal” Rubberized Coating, “Scotchlite” Re- & + 
flective Sheeting, “Safety- Walk” Non-slip Surfacing, Abrasives, "3M" Adhesives. General Export 
122 E. 42nd St., New York 17, N.Y. In Canada: London, Ont., Can 
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Vere determined trom the 


tinnities in the dilation te mperature 


curves resulting from the allotropic 


transtormation The dilation spec 
mens Were 3! itt long inc 
diameter Phermocouple hole vere 


prov ict din each end tor temperature 

The dilation specimen rested o 
the bottom of a MeDanel combustion 
tube which served as a dilation tube 
Phe dilation of the specimen Wa 
transmitted to a dial gave Ve iding ts 
0.0001 in. by means of a zircon rod 
All tests were performed in an argon 
atmosphere In the study of the Fe-\ 
system, the dilation specimens were 
not at the same temperature through 
out the entire length, the bottom 
being 10 to 25° ¢ 50 to 75) I 
hotter than the top As the 
region is approached during heating 
the high temperature end begins to 
transform first. The transformation 
then proceeds up the sper until 
the critical temperature is reached 
at the cooler end. The beginning ol 
the transformation corresponds ti 
the temperature in the bottom end 
of the specimen at which expansion 
ceases or a break occurs in the dila 
tion curve, and the end of trans 
formation is indicated by the tem 
perature at the top of the specimen 
at Which expansion again takes place 
\ cooling rate of 3° ¢ > per 
min, was found to satisfactory 
ploved in some instances to estab 
lish equilibrium. the Fe-V-Ti 
studies, the thermal gradient in the 
specimen was eliminated 

Seventeen alloy were 
used in the studies Duplicate 
runs were found to agree within 3 
A minimum point in the 
loop was found at approximately 
0.2% V and 89° ( 192° | Phe 
limit of the gamma loop was cle 
termined as being between L477 and 
1.62% Vo (nominal value of 1.5% \ 

Pwenty-three alloy compositions 
were used to establish the limit of 
the a field in the Fe-V-Ti system 
It was found that Ti and V are not 


additive in their influence on the 


Cama loop The amount of vane 
dium required to produce a closes 
gamma loop is reduced significanth 


Continued on p. 212 
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for guaranteed 
metal cleaning 
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results are guaranteed! 
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basic components... recommendations are not biased ... quality 


control is complete. 
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the operation to assure top efficiency as long as you run the 
operation. They'll even train your operators. 
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LOW COST 


FINISHES 


for zinc, 


cadmium, aluminum | 


and cuprous 
provide metals 
corrosion resistance © 


paint base 


choice of 
appearance And they are easy to 


apply! Just a simple chemical dip 
for only a few seconds produces the coating 


LOW MATERIAL 
AND SHIPPING COSTS 


combine to make Iridite the most economical chrom 
ate finish you can buy. Many Iridite chemicals are 
packed in powder form, thus can be shipped to 
you in steel pails at freight savings of up to 
/5‘,,! Pails take less storage space, are 
easier to handle, eliminate carboys, 
need not be returned. 


WHY NOT TEST IRIDITE ON YOUR PRODUCTS? Write for 
literature and send samples for free test processing. See “Plating 
Supplies” in your classified telephone directory or write direct. 
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INCORPORATED 
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Gamma Loop in Fe-V 
and Fe-V-Ti Systems 


Continued from p. 210 
only with titanium contents exc 
ing 0.2%. Also, the amount oft 
ium required to close the 
ignificantly reduced only wit] 
dium contents in excess of 0.2 
effect mav be related to the 
mum points at 0.2% in hoth the 
and systems. sing the 
data along with prior data 
Varina loop in the Fe-Ti syste: 
Roe and Fishel “Gamma 
Studies in the Llron-Titanium 
Chromium and — fron - Titaniun 
Chromium Systems Midvwan 
Meeting of ASM, Pittsburgh, ! 
t three-dimensional model 
loop region in the 
system was constructed and 
graph of this model is presenter 
the paper J. Spre 


Grain Coarsening 
in High Speed Steel* 


NEW LOOK is taken 
nomenon of the sever 
fishs ale fracture 
vhich occurs mn high speed stecl 
vhen it is rehardened without an in 
termediate anneal The results of 
experiments that were onducted 
tend to invalidate the popular con 
ception that grain growth ts caused 
largely by strains introduced 
the first cyuenie hing treatment 
Phe occurrence of grain growtl 
double harde ning is established 
sudden and discontinuous ethect ov 
curring abruptly it some critical 
temperature which is lependent 
upon the original hardening tempera 
ture. Experiments with IS-4-1 high 
pee show that when th 
te mper ittire Wa 
low 19007 | no Cram coarsening 
fishseale fracture occurred on rehard 
ching at anv temperature When the 
original austenmtizing — te itvire 
vas above 2000° F.. the coarsening 
temperature was found to imecrease 
vith an increase in prequenchi 
te miperatiire but always to be re 
What below the original hing 
temperature When the prequen ] 
neo te rip rature was within the rar 
Continued on p. 214 
*Digest of “Grain Growtk 


Speed Steel”, by Eric Kula ar 
Cohen, @ 1953 Preprint 8 
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Manutacturers of iridite Finishes 
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These features are standard 
in a CVC vacuum furnace 


Oo Sight window 


Properly located mold port 


Simple windlass for tilting 


furnace 


Power-saving induction heat- 


ing assembly 
Alloy addition device 


Externally operated crucible 


OS 


cover lift 


The 
Metallurgist’s 
work shop... 


a high vacuum furnace 


When vou invest in a /is acnuum turnas you want to handling the volau omponents of the melt, and 
buv—versatility —good mechanical and electrical design to the melt 
and a vacuum that will pump fo and at th Whether vous 1a / Tut i 
lesired pressure, no matter what the ga load r production u CVC can mect vo ments. | 
This ts exactly what vou t wen aClTC high vacuum tree toconsult with our metallurgical experts. Consolidated 
turnace. CVC, with years of engincering experier in th Vacuum Corporation; Rochester 3, New York \ 
high vacuum ticld, has solved such problems as producing ary of Consolidated Eng ring Corporation, Pasad 
vacuum tight s als, providing insulation under vacuum Calitornia 


Consolidated Vacuum Corporation 
“ Rochester 3, N. Y. 


| formerly 


— a designers and manufacturers of high vacuum equipment 
an SALES OFFICES: PALO ALTO, CALIF. + CHICAGO, ILL. - CAMDEN, N. J. NEW YORK, N.Y 
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melting mada furnace 


CASTINGS 


CORROSION RESISTING -HEAT RESISTING-WEAR RESISTING 


MISCO engineering, metallurgical and 
production facilities are at your service. 
We are pleased to furnish specific 
information on the proper analysis, 
design and application of stainless steel 
castings for best resistance to cor- 
rosion, heat and wear. Bulletins and 
engineering data sheets available upon 
request. Let us know your needs. 


LARGE AND MEDIUM WEIGHT STAINLESS STEEL 
CASTINGS « CENTRIFUGAL CASTINGS « CENTRIFUGALLY 
CAST STAINLESS STEEL PIPE AND TUBES 


Michigan Steel Casting Co. 
DIVISION OF EBALOY, INCORPORATED 
One of the World's Pioneer Producers of Heat and Corrosion Resisting Alloys 


Corrosion Resistent Alleys 
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Grain Coarsening 
in High Speed Steel 


Continued from p. 212 
of 1900) to 2000 reharde 
produced mconsistent eftect 
whereby the coarsening temperature 
was greater than the prequen h tem 
Several graph show the 


relationship oft thre ‘ temperature 


perature 


an explaination is given for the 
 behavios at TES 
prequenched from the borderline 


range of 1900 to 2000 


Through process po 
ind experiment new concept 
cle veloped fon the mechanism 


‘rain coarsening during double hare 
ening. It is established that there are 
hwo prin ipal factors which together 
ure responsible for the formation of 
enlarged grains. One of these is that 
the pro-eutectoid carbic which 
precipitate ina fine ly lisp rsed form 
during the second heating evele tend 
to anchor grain boundaries and im 
peck gram growth until a certain 
crite temperature is reached. Then 
through solution and coalescence 
carbides in’ certain boundaries are 
eliminated permitting some grains t 
grow very rapidly by absorbing 
smaller adjacent grains. The othe 
factor is that this behavior of ver 
small carbides does not promote 
grain growth unless martensite 
bainite exists at the beginning of the 
second iting evel 

\periments show that when a fine 
dispersion of carbides exists mm a tes 
nite matrix, grain coarsening does not 
ecur, Tt appears that the acienla 
ubgramn structure of martensite 
Pron iding is it does 
ous Which mas 
ind retarded 


growth by the finely dispersed) pre 


eutectoid carbides until critreal 


temperature is reached, is vitally im 
portant to the eventual and sudder 
cram coarsening. Without this pl ite 
like grain structure. the 
does not occu and electron 
iphis hustrate these efleets 
It is found that the most effective 
vay of preventing severe coarsening 
on second hard ning te eliminate 
the original martensite or 
completely replacing it with a fer 
rite-carbide structure sph roidite 
This is readily ace omplishe son 
form of annealing on long time tem 
erme treatment. | \periments Sin 


Continued on p. 216 
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for maintenance. 
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. WIRE STRAIGHTENING 
& MACHINE 


@ A complete departure from conventional machines. More com- 
pact and accurate, with throughput speeds to 200 f.p.m. depending 
upon size and type of material 

@ Fully automatic feed-through, straightening and cutoff, with- 
out attention from operator, after end of coil is started through 


@ All swelling or expansion of workpiece is prevented by new 
HYDRA-ELECTRIC AUTOMATIC CUTOFF. Electronic self- 
actuating shear eliminates all mechanical operating parts beyond 
Cutoff. Makes up to 60 cuts per minute 

@ Exclusive ROTO-DIE SPINNER is equipped with cylindrical 
straightening dies mounted in anti-friction bearing, instead of ordi- 
nary cast iron shoe-type dies. Virtually all friction, heat and rapid 
die wear are prevented. Protects against changes in physical char- 
acteristics and surface of wire. 

@ Automatic scale removal from hot-rolled stock. 

@ Rugged construction. Timken bearings throughout. Ground and 
polished Smavroc steel rolls. All mechanism completely accessible 


Supermatic fully automatic two-plane models for 
wire shapes other than round also available. 


Write For Grochure 
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Grain Coarsening 
in High Speed Steel 


Continued from p 214 
that once grain coarsening has 0 
curred and a fishseale structure has 
deve lope ad. it is possible to refine the 
structure by means of annealing, al 
though «a 


duce a grain size quite as small as is 


single anneal will not pro 


normally deve lope d with a single 
hardening treatment 

Some « parison Is made between 
this conception of grain growth in 
high speed steel and the mechanism 
of grain growth and reerystallization 
in other metals, such as tungsten 
silver aluminum alloys 
and cold worked AL-Zn alloys 

W. 


Isothermal Trans- 
formations in Ferritic 
Stainless Steels” 


paren describes the complex 

isothermal transformations which 
occur in both the austenite and delta 
ferrite of commercial ferritic stain 
less steels when heated sufficiently 
for comple te solution of the carbides 
and nitrides. Three grades of alloys 
were studied Pype 130 (17% Cr) 
Type 442 (217 Cr) and Type 146 
(25% Cr). The steels were from com 
mercial heats and were available as 
hot rolled ind pickled 
plate The austenitizing te mperature 
was 2000° F. tor the 174 Cr steel 
and 23007 for the other two 


ale d 


crades Lead baths were used for 
the transformation studies up to 
19007 and electric muffle fur 
maces at 2000) and 2100 F. The 
structural transformation — products 
were identified mainly by metallo 
graphic procedures employing dif 
ferent etchants 

The A temperature was found to 
increase with inereasing chromium 
content beimeg 1610 and 
1920 


21 and 25% Cr alloys 


respectively, tor the 17 
The isother 
mal transformation data for the aus 
tenites of the three alloys are pre 
sented as individual TTT-curves 
are of the single type md 
Continued on p. 218 


®Divest of “High-Temperature 
rransformations in Ferritie Stain 
less Steels Containing 17 to 25 
Chromium” by A. E. Nehrenberg and 
Peter Lillys, @ 1953 Preprint No. 31 
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When you want free-cutting materials. i pays 
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yield the shorter chips that make for cases 
machining, longer tool life. They produce 
smooth, clean surfaced products — less expen 
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cnameling or plating 

And when it comes to re-ordering. remembes 
that Chase alloys are uniform — repeat order 
of the same alloy always have the same cuttin 


characteristics 
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and tell us your problem 
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Isothermal Trans- 
formations in Ferritic 
Stainless Steel 


Continued my 


that thr teels do net 
reaction. \Martersite 

formed only in the 17% Cr steel 

Phe transformation of austenite 
ill temperature below \ iS pore 
ceded Carlock precipitation 
Next, there was ai se pra ition ob tea 
rite little or no precip 
tated carbides while the precipita 
tion reaction’ Continued at the 
Just belo the an 
tonite transformed completely by 
Combination of the precipitation 
ferrite separation reacthorms 

From below the A 
the ferrite present transformed ass 
thermally to an aggregate of lamel 
lar carbides in austenite. This tran 
formation exhibited the character 
istics of the pearlite reaction tn that 
leated by carbick precipitation 
incl proceeded the eda Vase 
rowth of carbides in phase with 
moving interface which is the result 
of an allotropir transformation. The 
matrix transtormation is the reverse 
ol the pearlite reaction. 

| idence as presented vhicl 
cieates the decomp 
uistemite shighth below the 


esult of growth of residual delta 
ferrite Grain Similarly it 


temperatures the 
tion of deltaferrite and austenite 
ult from the growth of on pl 


into the other Crank 


Flow and Fracture 


of Notched Bars” 


STATIC. tension te 

motehed ov 
cal bar isa better criterion of service 
performance than the ten 
no test when service condition 


tall stress raisers. Although many on 
estigations have been made of the 
elects of neh noted 
harpness, section heat treat 


mont and test te the: tive 


Continued on } 0 
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why STEEL MEN say... 


LINDE Oxygen doesn’t cost — PAYS! 


It will pay you to look to Linbe for dependable supplies of oxygen in any quantity, 


anywhere. for any use. For only Linpe has Linpe SERVICE X. 


that brings <avings like these 


to its customers. And Linpe can bring them to you. too. 
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$250,000 
SAVED...10 


ONE STEEL MILL? 


Introduction of new 
searting blow pipes designed 


and engineered as a part of 


LINDE SERVICE Was a major 


fuctor an saying 


in one steel 


LINDE SERVICE i- the unique combination of research, 


engineering, and over 1 years of accumulated know-how 


that is helping Lind customers save money and improve 
production in their uses of oxvgen and oxy-acetylene 
process=« -. 


if your company uses oravgen, LINDE SERVICE can mean 


dollar savings to you. Let us tell vou more about it 
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Pressure 
Carburizing 


FURNACES 


Simplify Control 


Hevi Duty Construction 

— Return Bend Heating 
Coils — Graded layers 
of insulation 


of the Carbon Case 


Carburizing with a positive pressure inside 
the retort has simplified the obtaining of exact carbon 
concentrations on the surface of the work and to spe- 
cified case depths. Close case tolerances and shorter car- 
burizing cycles are additional advantages. 


Identical results are assured from heat to heat because 
conditions in the retort can easily be duplicated. Forced atmos- 
phere circulation assures uniform cases in the densest loads. 
You, too, can produce consistently uniform results if you specify 
Hevi Duty Verticle Retort Furnaces for Carburizing, Nitriding, Dry 
Cyaniding, and Bright Annealing. 


Write for Bulletin HD - 646R. 
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Flow and Fracture 


of Notched Bars 


Continued from p 218 


tors governing flow and fracture of 


notched bars are still not comple tel) 
inderstood 

It was the PUP pase ot the present 
investigation to examine the influ 
ence of the unnotch flow character 
fa 


variety of allovs having a wide rang 


istics on the notch properties « 


of unnotch stress-strain characteris 
tics. Original data on brass copper 
hard drawn copper, titanium, an 
tluminum alloy, and a “superalloy 
as well as previously published data 
on two aluminum alloys and several 
ferritic steels. were examined. Heat 
treatment and temper of certain al 
loys were varied. The effeet of notch 
sharpne ss was also investigated 

Cylindrical buttonhead-type ten 
sion specimens were used in the in 
vestigation The notch specimens 
were of the \ tvype with a flank 
angle of 60° and with 50% of the 
cross-sectional area removed by the 
notch. The notch geometry was ce 
scribed by a parame ter called notch 
Sharpness which is equal to a1 
where “a” is halt the diameter of the 
bar at the notch bottom and “rr” is 
the radius of curvature of the notch 

Phe principal conchisions to be 
derived from this work may be sum 
marized as follows As the notch 
sharpne SS (a the true 
stress-strain curve is elevated, and 
bh) the duetility decreases. These 
effects are most pronounced at low 
sharpness decreasing in rate it 
highey Sharpre sses. Both effects in 
mildly notched specimens are du 
primarily to the increase im trans 
verse tensions with ine reasing sh inp 
ness. The fracture conditions tor a 
large number of alloys having a 
sharp notch appeal to be controlled 
primarily by the surface strain 
gradients which limit the ductilits 
ind reduce the fracture stress. Thess 
effects are manifested as follows 

1. The vield) strength increases 
continuously with sharpness, rapidly 
it low and less rapidly it higher 
sharpness 

The notch-strength and frac 

tiure-stress usually increase it low 
sharpness reach a maximum, then 
decrease at high sharpness 

An analysis of the data indicates 
the following relations between the 


ne king strain and the tr 


| 
% 
= 
= = = = 
\ 
he 
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ecking strain, or, the higher the 
elative strain hardenmg rate 


The rate at which triaxiality 


increases with sharpness Is Slowe 
2. The amount of triaxiality che 
eloped as 
Phe sharpness at which the 
triaxialitvy is cle velopec 


The annotch necking-strain alse 
influences the extent to which the 
ductility is reduced by a sharp notch 
As the necking-strain increases, the 
ratio of unnotch-to-noteh ductility 
drop rapidly at first, decreases in 
rate, and becomes constant 

The effect of notch sharpie ss on 
the neckimng-strain and cracking were 


The 


notches decreases with sharp 


necking-stran ot 
mild 
Hes for all) materials except th 
hard 


drawn copper For this. the 


necking -strau remain essentially 
constant at lew sharpie sses, then in 
reases t i higher ind nearly. con 
stant 

For 2486-0 aluminum, brass. ti 
tanium. annealed and hard drawn 
copper fracture started at the cen 
ter of the bar for unnotched and 
mildly notehed specimens. The cup 
cone type of was obtained 
\t Sharpe sses. between 2 and 4 
fracture began at the surface of the 
har at the notch bottom. The fra 
fire surface was entirely perpen 
r to the bar axis, the cup-cone 
feature having disappe ved Phi 
mode of fracturing occurred also at 


\ 


higher Sharpnesses Satu 


High Heating-Rate 
Strength of Metals * 


my microstructure resuit 
fron, exceeding the Ac. and 
ritical temperatures have been 
used im the study of heat transter 
which oecurs in nozzle assemblies of 
rockets during firing. However, the 
usefulness of this method of thermal 
analysis has been handicapp 
rising the | ublished thues for the 


critical temperatures vhich were de 


termined at much lower rate at 
heating mad information. was lack 
mg thi thee le 
! the ritu il temperature 
Continued 
® Digest of “Elevation of Criti 
lemperatures in Steel by High Heat 
y Rates”, by W. J. Feuerstein an 
Smith. 310 4 


Save Time... 
Money .. . Material! 


This furnace used 
to Corbunze, Dry 
Cyanide Bright 


Check these operations: 


‘ Harden these parts 
Hardening small lock spring formerly i. 
took two days, now only 75 minutes. Rejects were tiene 
30%, now less than 1%. 


& $12,000 saved the first year at a large electric appliance 
manufacturer; almost three times the original cost of the furnace 


& @6Cleaning and pickling eliminated because of “Bright” case 
hardening at a business machine manufacturer. 


& @§6Heat treating costs cut in half at a chain manufacturer due 
to the ease of operation. 


Stainless steel springs “Bright” hardened without distortion 
because the parts are individually heated in a protective atmos- 
phere and then are dropped directly into the oil quench 


Learn more about this modern production tool and the way it can 
help you. Write for Bulletin HD 850. 
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—— MILWAUKEE 1, WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively | 
t Dry Type Transformers Constant Current Regulators 


i 
| Meerth: 22 bn 
FURNACES» 
| | | 
| 
\ | 
\ 


Quality Control 


Reflectoscope 
TESTING 


is available in your plant... 
AS YOU NEED IT! 


SPERRY INSPECTION SERVICE now makes fast, dependable, non. 
destructive testing available for every plant. You can have an exper- 
ienced inspection engineer using a Sperry Reflectoscope — when you 
need them — for any desired length of time from four hours up. 

Take advantage of this opportunity to improve product quality and 
increase customer acceptance .. . or use a Reflectoscope to eliminate 
costly down-time for periodic machinery inspections, 

Practically every type of material can be tested; hidden defects are 
quickly and reliably located in up to 30 feet of solid steel. Parts may 
be checked without dismantling. Write now for complete information. 


KEEP UP-TO-DATE 
on the latest testing data 


Use the coupon below to send for 
your copies of the newest 
Industrial Application Reports. 


= 


+=SPERRY PRODUCTS, INC. 
A S10 SHELTER ROCK ROAD 
DANBURY, CONNECTICUT 


[ ) Please put me on your mailing list for Industrial 
Application Reports 

[ | Have a SPERRY Representative drop in when in the 
orea 
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High Heating-Rate 
Strength of Metals 


Continued from p. 221 


the high rates of heating such 
occur im rocket firing. This report 
gives the results of critical te mpera 
ture determinations on A.LS.L. 1020 
1042. and 4130 at heating 
rates trom 50 to 24007 | per sec 
Also investigated was the effect 
prior microstructure — annealed, aud 
hed and te red at 400 and 
1250° F respectively —on the criti 
cal temperature of 4130. In add 
tion, a study was made of the effect 
of a small tensile stress on critica! 
temperatures and elongation during 
hie ating through the critical te MAperat 
ture range 

Phe specimens employed were 
heated by means of a 600-amp. dic 
are welder. | p toa heating rate 
16000 per see critical temper 
tures were determined by recordin 
elongation and temperature simul 
taneously on a standard X-Y record 


Cl Above this rate of he ating, whicl 


Was the limit ol full scale nt wel 


in | sec.. critical temperatures wer 
determined by change in resistivity 


with temperature Electrical resis 


tivity and temp rature were recorded 


simultaneously with time on a dual 
channel magnetic Ose Mograph air 
te employed are quite 
COCTMOUS and should be of interest t 
other mvestigators 


\ considerable clevation of criti 


cal temperatures of the L020) stec! 


was found with high rates of heat 
ing; for example, heating at L000 
per sec. resulted in raising the 
Ac, from 1355° BF. Cencountered 
usual heat treating practice t 
md Ac. trom L570 
1IS20° The magnitude of eleva 
thom Was not aus great ith the 
higher carbon steels. Of interest 
the fact that both an Ac ind 
were found in the eutectoid 
1OSO This was attributed 
fact that a finite time is res 
comple te transformation wi 
apparent under equilibrium cond 
tions. Prior structure was also tour 
to affect erétical te mperatures 
vreater elevation of critical ter 
tures due to heating rate was s 
for annealed 4130 than tor quel 
and te mpere d. and a greater eleva 
tion was shown for the same = stee 
When tempered at 12507 | 
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FAHRALLOY 


When the 

PROBLEM is heat 

the 

SOLUTION is FAHRALLOY 


Hear has often been referred to as a ‘necessary evil’ of the metal working 
industry. While it contributes necessary properties to metal such as in an 
annealing operation, heat can simultaneously work disadvantages to the con- 
veying unit or container if, in designing that conveyor or container and deter- 
mining the proper alloy, full consideration has not been given to thermal 
fatigue. That's where we come in! Fahralloy has no one ''prescription"’ for the 
alloying and design of castings. Each problem requires its own solution, and 
each service condition is given complete consideration in finding the solution 

. in attaining the proper alloy. Metallurgically correct composition of Fahr- 
alloy castings assures longer life under the toughest of service conditions 
wherever high temperature is involved. So, when the problem is heat, you can 
look to Fahralloy with confidence and know that the solution is close at hand. 


SEE US AT THE METALS SHOW IN BOOTH 2571 


LOY WHERE THERE’S HEAT THERE’S FAHRALLOY 


HAROLD ROGGE ® 2415 Fa venue @ W 
DAYTON Area Representative 


CLARE CHARRON © 509 Curtis Building @ Tr 
DETROIT Area Representative 


HE FAHRALLOY Co. 


150th & Lexington Ave. — Harvey, Illinois 
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= In Canada — Fahralloy Canada, Ltd., Orillia, Ontario 
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YOU CAN ALWAYS DEPEND ON Szee¢ 


TO FURNISH THE BRINELL 
HARDNESS TESTER FOR Zocex NEEDS 


Dead weight type, manually 
operated, bench mounted Brinell 
Hardness Tester. Weights are 
linked mechanically to ball pen- 
etrator. Dash pot below weights 
makes load application gradual 
and smooth.  Instantaneously 
select any load 500 kg. to 3000 
kg. Exceptionally accurate; low 
maintenance. Also available as 
floor model and motorized. 


Direct reading type, hydrauli- 
cally operated, motor driven 
Hardness Testing Ma- 
chine for production line test- 


Brinell 


ing 


eliminates time-consuming use 
of Brinell microscope, sometimes 
spot-grinding. Interval 
timer automatically controls test- 


avoids 


MANUFACTURERS 
OF MACHINES 
FOR TESTING 

PHYSICAL 
PROPERTIES 
OF METALS 


Brinell, Ductility, 
Universal, Tensile 


Compression, 


Transverse 
Hydrostatic 
Special Testing 
Machines, 
Flex Tester 


and Proving 
Instruments 


ing cycle. Simplified knee switch 
Tests up to 800 
pieces per hour. 


operation 


Individual requirements differ. 
Laboratory needs are far dif- 
ferent from production needs. The 
Brinell Hardness Tester you buy 
must be exactly suited to your 
application. Our complete line of 
Brinell Testers includes the cor- 
rect type for practically every 
need. Our reputation in this field 
since 1914 proves that if we do 
not have what you require, we 
can easily convert one of our 
standard models to fit your spec- 
ifications. On this page are illus- 
trations of two typical Steel City 
Brinell Testers. Other types avail- 
able include portable, bridge 
type, deep-throated and long 
stroke designs and models to fit 
into your conveyor line. Write to 
us for a descriptive catalogue 
or address of our nearest sales 
representative. 


reading" feature 


8811 LYNDON AVE. + DETROIT 21, MICH. 
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High Heating-Rate 
Strength of Metals 


Continued from p 


when tempered at 400 F. The ex 
planation given is that small carbids 
particles allow rapid nucleation and 
solution 

A small constant tensile stress. not 
expected to cause plastic yielding 
until at least 300° F. above Ac 
ipplied during heating through the 
critical range..was found to raise the 
critical temperatures on the order of 
It also caused plastic ke 
formation as the steel passe d through 
the critical range on either heating 
or cooling. The authors suggest that 
this phenome Thon) Thay he source ol 
distortion and dimensional change in 
heating of large parts which are non 
uniform in cross section 

This reviewe! believes that the 
heating rates investigated are within 
the range commonly employed in 
high speed heating such as lead 
flame, or induction. The effect. of 
prior structure and heating rate on 
securing a fully hardened structure 
generally has been attributed to rate 
of solution of carbides and the rate 
of diffusion of carbon im austenite 
rather than an elevation m= critical 
temperatures AH Ravon 


Intergranular Corrosion 
of Ferritic Stainless* 


there is a considerable 

amount of literature on the inter 
granular corrosion — of wistenitic 
chromium-nickel steels, litthe data 
are available with respect to the 
ferritic stainless steels. Likewise 
the theory explaining this type of 
ittack has been accepted for the 
austenitic steels, but has not tor the 
ferritic grades. The authors point 
out shortcomings in both the theory 
of Houdrement and Tofaute (based 
on formation of carbon-rich 
ite) and Hochman based on chro 
mium impoverishment) and postu 
late one of their own 

In this work the authars used 
three grades of the ferritic stainless 
steels 130 IS% Ci I'vpe 
442 (20% Cr) and Type 446 (27 

Continued on p. 228 

*Digest of “Intergranular Corro- 
ion of Ferritic Stainless Steels”, by 
t. A. Lula, A. J. Lena and G. ¢ 
& 1953 Preprint No. 32 
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now give su a new product branded 


ire finding its use the easiest 


4 n metal with dramatic speed. Already 

‘ ‘ momical and most effective method 
vised. You may obtain it exactly 
ived in thi advertisement or in 
ther forms for spec ial ipplication 
idditions range trom one ounce to 
yunces per ton depending upon the 

involved. Ventilation must 


| nee fluorine gas t lowly released 


American Metallurgical Products Company 


4 ‘ 
| 
provide 
Ihe eof S cents peroz. imal 
WWorite wire or prone for detail 
*¢ 
J 
3600 Forbes Street oe Pittsbeargh 13. Pa 
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Illustrated here you see a few typical examples of thousands 
of Steel-Weld Fabricated parts and assemblies produced 
and machined by Mahon for hundreds of manufacturers of 
heavy machines and other mechanical equipment. If parts of 
your product could be redesigned and produced to better 
advantage through Steel- Weld Fabrication, or, if you require 
a limited number of large heavy pieces, in which pattern costs 
are a consideration, you can turn to Mahon with complete 
confidence . . . personnel and facilities are available within 
the Mahon plant to do the complete job from drawing board 
to finished machining. You will find in the Mahon organization 
Q unique source with complete ultramodern fabricating, 
machining and handling facilities to cope with any type 
of work regardless of size or weight . . . a source where 
skillful designing and advanced fabricating technique 
are supplemented by craftsmanship which assures a 
smoother, finer appearing job embodying every advan- 
tage of Steel-Weld Fabrication. See Mahon's Insert in 
Sweet's Product Design File, or write for further information. 


THE RR. C. MAHON COMPANY 


DETROIT 34, MICHIGAN 


‘Engineers and Fabricators of Steel in Any Form for Any Purpose 
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SCOVILL 


METAL SOUNDNESS 
AND UNIFORMITY 


SCOVILL BRASS and SCOVILL’S NEW ORLUMINUM STRIP 
RUNNING SIMULTANEOUSLY IN THE SAME PRESS 


Metal fabricators . . . long familiar with Scovill’s exceptionally close control of inherent 
soundness and uniformity in Brass Mill Products . . . have sought for equivalent 
dependably close standards in commercial aluminum strip. 

Today, we are happy to announce that a NEW Scovill aluminum strip mill zs pro 
ducing cold-rolled aluminum strip to your tight specifications, far closer than was once 
thought possible. Most notable features of this new Scovill TRUSPEC Strip are its 
remarkably controlled and uniform inherent physical properties — making it possible 
to minimize “orange peel” effect and “earing.” 

So that you may see for yourself just how closely Scovill’s new TRUSPEC Aluminum 
Strip does approach your ideal, the central feature of our exhibit at the National Metal 
Exposition will be the unique press operation depicted above. Here similar drawn shells 
will be produced simultaneously under production-line conditions from giant coils of 
Scovill Continuous-Cast Cartridge Brass, 709% and Scovill TRUSPEC Aluminum Strip 
fed into the press side-by-side. Yes, you can see for yourself . . . at Booth 1724 that 


SCOVILL MANUFACTURING COMPANY, WATERBURY 20, CONNECTICUT 


‘SEE THIS UNIQUE DEMONSTRATION 
‘Xe 
td 
‘ 
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Above is the general view of the charging end of the 


Westinghouse Shaker Hearth Furnace installation at The 
Allen Manufacturing Co. 


IF YOUR PRODUCT CALLS FOR HEAT-TREATING ...1T CALLS FOR 
\ () A WESTINGHOUSE FURNACE... GAS OR ELECTRIC 


You are invited to see this furnace at our Booth No. 1611 
at the 35th annual Metal Exposition, held in the Public 
Auditorium, Cleveland, Ohio, October 19 through 23, 1953. 
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“One operator... 
gives us continuous 


hardening and 
... says The Allen Manufacturing Co. 


“For the top quality of our Allen socket-type 
screws and wrenches, it is imperative that we 
get the ultimate in carbon restoration after 
continuous hardening and tempering, as well 
as in carbonitriding when specified. We obtain 
this close quality control with our Westinghouse 
Gas-Fired Shaker Hearth Furnace,Endogas * Gen- 
erator and Continuous Belt Tempering Furnace. 

“In one continuous cycle we are now able to 
harden, quench, wash, temper and quench again 


our alloy steel products. Betore, this had to be 


done by several pieces of equipment. Now, all 


of this is a ove-jurnace, one-man operation. 


“Our Westinghouse Furnace was shipped 
assembled and complete. All we had to do was 


install the connecting utilities.” 


With Westinghouse Heat- Treating Furnaces 
... GAS-FIRED OR EFLECTRIC.. 


heat-treating flexibility you need and want. 


-you get the 


Westinghouse Electric Corporation, Industrial 


Heating Department, Meadville, Pa. ioad 


you can SURE... 


Westinghouse 


General view of the discharge end, showing detail of the 
recirculating draw furnace. Note the convenient location 


of the tinished work. 


View of the oil quench with the belt-type conveyor. Part 
of the over-all control panel is visible. Close to furnace 


for €asy reading. 
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The handy Alnor Pyrocon is un- 
equaled for quick, accurate read- 
ing of all surface temperatures 
. » « whether they are metallic 
or non-metallic, flat or curved, 
stationary or revolving. Accu- 
rate temperatures are easily un- 
derstood on the Pyrocon’s direct 
reading scale face . . . without 
interpolation or need of con- 
version tables. A wide selec- 
tion of thermocouples and ex- 
tension arms permits adapta- 
tion to many types of service. 
For complete details and prices, 
send for Bulletin No. 4257. Illi- 
nois Testing Laboratories Inc., 
Room 523,420N. LaSalle Street, 
Chicago 10, Ill. 


PRECISION 


FOR EVER 


METAL 
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INSTRUMENTS 


Y 


INDUSTRY 


Take surface temperatures 
quickly, accurately... 


Intergranular Corrosion 
of Ferritic Stainless 


(Continued from p. 224) 
Cr Modifications in the carbon 
content and the addition of ele 
ments such as titanium, columbium 
vanadium and silicon are also con 
sidered. The corrosion resistance 
was determined by both the acidi 
fied coppel sulphate solution and the 
65% nitric acid test, the latter being 
the most sensitive for detecting inter 
granular attack in these steels. 

Both plain and welded strip speci 
mens were used, and the authors 
found that each of the steels tested 
could be sensitized by heating to 
some temperature above 17007 F 
followed by air cooling. Variations 
in chromium and carbon content 
over the range considered, had little 
influence, but the addition of | ti 
tanium or columbium, in the propet 
ratio to the carbon content, did in 
crease the temperature required for 
sensitization. Also, the sensitivity. to 
intergranular attack could be elimi 
nated in each steel tested by heating 
within the range of 1200 to 1500 
F.. and all of the steels were im 
mune when slowly cooled from the 
sensitizing temperatures 

Thus, the sensitizing conditions 
for the ferritic and austenitic stain 
less steels are exactly the reverse 
Fast cooling sensitizes the ferritic 
grades and makes the austenitic type 
immune. Heating to 1200 to 1500 
F. eliminates the susceptibility ot 
the ferritic grades, but makes the 
austenitic grades susceptible The 
addition of columbium or ti 
tanium in the proper ratio to the 
carbon content prevents austenite 
steels from becoming sensitized but 
not the ferritic grades (on the basis 
of the nitric acid test) 

The results lead the authors to 
propose a theory regarding the sus 
ceptibility of the ferritic stainless 
steels to the intergranular attack 
which is as follows: The suscepti 
bility is caused by the grain bound 
ary precipitation from ferrite 
either a carbide or nitride phase 
and this precipitation strains the 
matrix adjacent to the precipitate 
which makes the grain boundary 
area susceptible to attack in corro 
sive solutions. Heating at 1200 to 
relieves the stresses and 
corrosion resistance 1s recovered 
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“ROCKWELL” 


HARDNESS 


at the TESTER | 


NATIONAL METAL 
EXPOSITION 


Cleveland ° Oct. 19 to 23 


BOOTH 
1716 


See how easy itistobesure 


process — by using WILSON Hardness lesting equipment 


TRADE MARK REC 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE | 


230-F Park Avenue, New York 17, N. Y. 
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HARDNESS 
TESTERS 
See them in Action! 

J-Model 
| 
Eig» 
E 
TRADE ig 
MARK 
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PRODUCTION UNITS 
«BUILT FOR 


FURNACES 
“PRODUCTION LINES” 
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For the OVER-ALL JOB—With Guaranteed Results in 


matle Charging and discharging manipulators contro! 
delivery of uniformly heated billets to extrusion press 


f 
SCONTINENTAL 


for military production... 


Whatever your heat process prob- 
lems in plant conversion for military 
production, CONTINENTAL has the 
answer. 

CONTINENTAL jobs begin with 
analysis of the requirements, then 
the selection and development of 
proper methods for greatest results. 
Finally follows the design, the build- 
ing, and installation of the equip- 
ment including necessary work- 
handling accessories and control 
devices—delivering a COMPLETE 
UNITIZED PRODUCING PACKAGE 
with results guaranteed. 


The broad experience of ConrT!- 
NENTAL offers you a prompt, sure 
solution to your change-over pro- 
gram. 


CONTINENTAL INDUSTRIAL ENGINEERS, INC. 
176 W. Adams Street, Chicago 3, Illinois 


District Representatives: 


Ridgewood, N. J. * Indianapolis St. Louis * Detroit 


Pittsburgh 


Cincinnati Milwavkee * Cleveland 


PLANNED MILITARY PRODUCTION 
Write for Booklet No. 127 


SPECIAL MACHINES 
COMPLETE PLANTS 


MAN UFACTURERS—ENGINEERS—CONTRACTORS FOR OVER A QUARTER OF A CENTURY 


Effect of Boron and Rare 
Earths on Transverse- 
Impact Properties” 


HIS PAPER describes an investiga- 
tion to determine. in part the 
effects of 


idditions on 


separate and combined 


boron and rare earth 
the transverse-impact and tensile 
properties of slack quenched and 
tempered alloy steels which varv in 
alloy content and 


carbon content 


hardenability. A method is described 
for securing samples which vary in 
degree of slack quenching and which 
could represent slack quen hed strue- 
tures produced by quenching large 
forgings This method consists of 
end-quenching a specimen 7 in. in 
which was 


ight 


diameter and 7 in 
partially eut transverse 
slabs located at the mid-radius por 
tion. Saw 


cuts were mack 


prior to 


I he 


cuts were mace perp ndicular to the 


heating for end quenching 
radius and parallel to the rolling 
direction and extended to within ™% 
in. of the water quen hed end. Cool 
were determined with ther 
ind these rates 


mg rates 
mocouple compared 
with cooling rates for the conven 
tional J-in end h test bar 
except for hardness, all mechanical 
tests were made on sample s that had 
been tempered in the range of 1000 
to 1135° F. in an-attempt to secure 
uniform hardness tensile 
strength along the length of the slabs 
Fests included tensile tests on 0.252- 
in. diameter bars 
on V-notch ¢ harps Impact bars of 
dimensions as well as of 


ind mp wt tests 


standard 
reduced width Fensile and impact 
properties were plott d function 
of distance from the que nched end 
The specimens near the quen hed 
end did not drop in hardness and 
tensile strength to the 
as the slack quenched spe 
In order to secure a valid compari 
son thr 


Sue acgree 


tensile ind Impact values 


Were adjusted to a constant tensile 


strength on the basis ot work 


done 
previously on fully hardened steels 
Impact prope rties of all steels were 
adversely affected to varving degre: 
by slack quem hing. Boron ipp ired 
Continued on p. 23 
*Digest of “Transverse Mechani 
cal Properties of Slac k Quenche d and 
Tempered Wrought Steel”, by John 
Vajda and P. FE. Busby, @ 1953 Pre- 
print No. 9 
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FURNACES OVENS DRYERS 
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marge, Continental Rotary Hearth Billet Heater Avto- 
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Annealing 
Hardening 
Drawing 
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SOLVE YOUR 
METAL WORKING PROBLEMS 


with 


KERNS “MOR-FILM” COMPOUNDS 


Stop in, discuss your problems and 
see the “Dry-Film” demonstration 


National Metal Exposition 


BOOTH NO. 2478 


Depend on KERNS engineering and 
production-line experience for solv- 
ing your processing problems 


® DRAWING ® METAL SURFACE TREATING 
© FORGING © POLISHING 

© MACHINING ® EXTRUDING 

© GRINDING RUST PREVENTING 

© CLEANING © LUBRICATING 


L.R. KERNS COMPANY 


2657 EAST 95th ST CHICAGO 17, ILLINOIS 
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SEE THE WEW 


GASMACO HI-TEMP 


TOOL ROOM FURNACE 


AT BOOTH 2757 


National Metal Exposition 


October 19-23 
CLEVELAND, OHIO 


To satisfy new needs — heat treatment of new materials, cemented 
carbides, high speed tool steels, etc... . this new furnace was 
especially designed for heat treatment in tool rooms, die shops 
and for general use in research laboratories. 
New Gasmaco Furnace features: 
* Temperatures to 2500° F. 
Operates with controlled atmospheres 
Gas Fired . . . Economical 


* 
* 
* Cylinder operated door mechanism 

*® Rapid, uniform heating 

® Accurate control 

*® Flue gas eductors 

® Silicon carbide hearth 

Refractory tube heated . . . CARBOFRAX by Carborundum 

Other industrial furnaces manufactured for forging and heat 
treating processes. Direct, Radiant Tube, or Convection Heated 
... Rotary or Straight Thru Designs... High Temperature Roller 
Hearth. . . Cooling Tables and Conveyors, Charging Equipment 
and Manipulators. 


30 


SALES REPRESENTATIVES 


LEWIS C. BAXTER McCONNELL SALES & ENGR. CORP. NOBLE EQUIPMENT CO 
2207 Ashland Avenve 2809 Central Avenve .O. Box 39 
Toledo 10, Ohio Birmingham 9, Alabama LaGrange, Ohio 


KLIKA-STRIEBEL CO 
53) West Jackson, Rm. 733 
Chicago 4, Illinois 


CHRISTY FIREBRICK CO. 
506 Olive Street 
St. Louis 1, Missouri 


THE GAS MACHINERY COMPANY Febricoters Erectors 


16106 WATERLOO ROAD. 


Gas Plant Equipment and 
industrial Furnaces 


CLEVELAND 10, OHIO — 


HAMILTON ONTARIO 
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THE GAS MACHINERY CO. (Canada), Ltd. 


Effect of Boron and Rare 
Earths on Transverse- 
Impact Properties 


Continued from p. 230 

to have a beneficial effect on the 
impact properties of the particular 
0.20% carbon alloy steel investi 
gated, but had an adverse effect on 
the impact properties of the slack 
quenched structures of the 0.33% 
carbon alloy steel. This was attrib 
uted to a sharp grain boundary de- 
lineation, the nature and identity of 
which is not explained, The addition 
of rare earths appeared to reduce 
the adverse effect of boron on slack 
quenched Impact properties wccord 
ing to the data shown for the 40% 
carbon alloy stee] employe d hi 
VIEWERS Unfortunately 
no one series of steels showed the 
separate effects of boron and. rare 
earths as well as combined ettects 

Rare earth additions had no effect 
on hardenability nor on impact prop 
erties when present ilone. Boron 
increased hardenability, but the im 
provement found in the conventional 
end-quench bar was not always ap- 
parent on the 7-in. end-quench bar 


Raven 


Discontinuous Grain 
Growth 


work of Kula and Cohen (@ 

1953 Preprint No. 33) on the 
grain coarsening of high speed steel 
1S amplified and extended in this 
study to eight commercial grades ot 
high speed steel. Preliminary experi 
ments show that there are two dis 
tinct patterns for grain coarsening 
during single austenitizing. One 
group of steels shows very. slight 
coarsening when austenitized at in 
creasing temperatures within the 
range Commonly employed for com 
mercial hardening. The other group 
shows a quite appreciable tendency 
to coarsen with increasing austeni 
tizing temperature throughout the 
usual hardening range. In both 
groups the tendency for grain growth 


s continuous and “fishseale” frac 


tures are not obtained. Discontinuous 


Continued on p. 234 


*Digest of “Discontinuous Grain 
Growth in High Speed Steel,” by A 
H. Grobe, C. A. Roberts, and D. S. 
Chambers, @ 1953 Preprint No. 34 
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Steam HAMMERS Here! 


iN large mid-western forge shop is 
making quality automotive forgings 
on 2 Erie Steam Hammers of 12,000 
lb. rating, 10 Eries of 5,000 Ib. rating 
and 9 Eries of 15,000 lb. rating. Why? 
Mainly because Erie Hammers are the 
choice of experienced Hammergangs 
and of the management men who pay 
the bills. Rugged Dependability is 
the answer — Erie Hammers produce 
profitably! 


On Erie Hammers all stressed 
parts, frame, anvil, upper works 
are steel. 


Ib. 


2 - 12,000 Ib. 


Write for Bulletins Describing in Detail Erie Steam Drop, Board Drop, Single and 
Double Frame Forging Hammers, Pneumatic Hammers and Trimming Presses. 


ERIE FOUNDRY COMPANY 
Ex. Pa..U.S.A. 
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ERIE BUILDS HAMMERS 


stop 
casting 
leaks . . 


prevent 


with METASEAL 


day... if 
your production department ts 
flooded with casting rejects, if ma- 


terials and machining losses are pil- 
ing up, le’ METASEAL make you 
a hero... Don’t resign yourself to 


reduced profits and increased over- 


corrosion 


head — throw out the hit-and-miss 
sealing’ processes. Now you can 


save materials, time, skilled labor 


and dollars usually lost by casting 


porosity, because . . . 


PERMANENT PRESSURE-TIGHTNESS — 100°, guaranteed... 
Unlike old fashioned techniques, METASEAL assures com- 
plete penetration of all pores with a hard, infusible solid that 
resists solvents, alkalis, acids, oils and a wide range of chemi- 
cals... and the exclusive Plastisoly emulsion process cleans 
surfaces without removing impregnant from the pores. 


PREVENTS CORROSION — METASEAL dielectric material 
breaks “electrolytic circle”... No pitting possible... Keeps 
corrosive chemicals out... Corrosion cannot get a “toe-hold”. 


PREVENTS FINISH FAILURES — no ‘spotting out’, freckling 
or bubbling if your castings are METASEALED... Ideal 
preparation for plating, anodizing, dichromating, painting. 
VERSATILE — Works in all metals, including copper... sand 
castings, die castings and powder metal parts... Whether it’s 
an instrument housing, a hydraulic unit or a valve body — 
whether you're sealing a liquid or a gas - METASEAL assures 
permanent protection...and best of all, METASEALING 
conforms to all military specifications. 


24 HOUR SERVICE GUARANTEED, RAPID AND CONVENIENT 
Just off the press! “The METASEAL STORY” Write for your Cop) 


607 65th STREET 


AMERICAN METASEAL MFG. CORP. 


PLANTS IN ALL PRINCIPAL CITIES 


WEST NEW YORK, NEW JERSEY 
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Discontinuous Grain 
Growth 


Continued from p 232 
grain growth and fishscale fractures 
were found to 


that 


oceur in all grades 
after being 
prequenched from temperatures of 
approximately 2000° F. or 
Curves the 


function of 


were rehardened 
higher 
depicting coarsening 
the 
prequen h temperature and the sec- 


temper ratures as a 


ond quenching temperature for four 
general-purpose grades of high speed 
steel are present d. 

Observations from the data bolster 
the theory of Kula and Cohen that 
grain growth during rehardening is 

ad) continuous 


he follow me oa 


low prequench temperature b) 
discontinuous when following high 
prequench temperatures ( de- 
ye ndent on the presence o1 absence 


of acicular and 


subgrain structures 
d) dependent on the precipitation 
of very finely dispersed carbides dur- 
ing the second heating evyele. 
Graphs for the four grades of high 
speed steel in which coarse ning the 
temperature IS plotted against pre 
quench temperature show that coars- 
ening temperature is high atter high 
initial queng hing te mperature, de 
creases to a Minimum as prequen h 
temperature decreases and then in 
creases again as the prequen h tem 
perature decreases to a minim 
the neighborhood of 2000° F. It is 


noted that the 


ultimate coarsened 
grain size becomes finer as the pre 
quench temperature becomes lower 


Experiments were conducted to 


determine the effect of double 
quenching on hardness after subse 
quent tempering Little effect was 


tound except a slight increase in car 
bide solution and a slightly greater 
resistance to te mpering in specimens 
double Microhardness 


tests showed no significant difference 


harcde 


in matrix hardness between 


very 


large grains and fine grains in a 


double quene hed spe cimen., 
Some steels other than high speed 
but 


found to coarsen in a discontinuous 


were investigated none were 
manner except a hot work die steel 


9% W, 3% Cr did 


sudden coarsening on 


which show 


and SCV OTE 
second harde ning at about 2200° | 
after a prequen¢ h at 2050° F. 

Some discussion is presented on 
methods of preventing severe grain 


Continued on p. 236 
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Motor End Frames Gyrol Fluid Coupling 


Garbage Disposer Housing Aircraft Piston 


Carbon Pile Regulator Steel-Belted Piston 


Alternator Housing Diesel Permanent Mold Piston 


Air Connector Outboard Propeller Wing Actuator 


For many years the foundry of Thompson's Light Metals Division quietly 
cast thousands and thousands of hard-to-make precision parts in light alloys 
of aluminum and magnesium for customers in the automotive and aircraft fields 

Then word got around in other industries that Thompson had the experi- 
ence and facilities to cast light-weight, strong, heat-resisting alloy parts in 
permanent molds and high pressure dies—which eliminated the weight 
problems of ferrous counterparts. One by one manufacturers of widely 
different products came to Thompson for helpand advice when they learned that 
the close tolerances achieved by Thompson cut machining and finishing costs 

Today, our capacity is channeled to top-rated jobs. We're building additional 
facilities as fast as possible and, in the meantime, Thompson services, as 
always, are at your command. Our entire staff of creative engineers is ready 
to help you plan new parts or re-design old ones for the future. 


Carrier Base 


For a detailed description of the Thompson Light 
Metals Division operations, send for your free copy 


Qhompson Products, Inc 
detailing this Thompson development. is also , . 


available. Just write, on your Company stationery, to 


Dept. M-1, Light Metals Division, Thompson Prod 


ucts, Inc., 2269 Ashland Road, Cleveland 3, Ohio 2269 Ashland Road e Cleveland 3, Ohio 
LIGHT METALS DIVISION 
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a 


You simply turn a control handle. 
Instantly the speed of the Varidrive 
changes to the exact rpm you want. You 
don’t have to resort to the use of external 
speed changers, gear boxes, rheostats, 
controllers and other contraptions. The 
U.S. Varidrive Motor occupies little 
more space than an ordinary motor. 


GET THIS BULLETIN 


Interestingly 
illustrated, 
16-page book in 
full color. Pre 


U. S. Electrical Motors In 


NAME 


los Angeles 54, Calif. (Box 2058) Milford, Conn. 


JUNK THESE CUMBERSOME 
CONTRAPTIONS... 


Instant speed change 

2 to 10,000 rpm 

“4 to 50 hp. 

Quiet, shockless 

Available with internal 
gear reductions 


See our Exhibit at 
Metal Show 
Booth 2133 


Request FOR 16- VARIDRIVE BULLETIN | 


mp | 


sents different 
types of Vari 


COMPANY 


drives. Tells how 


you can speed up pro 
duction 10% to 30% 


city 


Mail coupon today 
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Discontinuous Grain 
Growth 


Continued from p. 234 
coarsening on rehardening Any 
treatment which eliminates the pre 
vious acicular grain structure of mat 
tensite or Causes gross spheroidiza 
tion in between the hardening cycles 
is cHective. Te mpermng alone or slow 
and controlled reheating evcles were 
not always efter tive unless extreme 
ly high temperatures or long times 
were used. It was found that some 
intermediate treatments had the 
effect. of raising the coarsening tem 
perature some 735° F.—a fact which 
may have commercial importance 
when explored further 

Some data are presented on the 
ettect of annealing treatments on 
Ural size already coarsened — by 
double hardening. A single anneal 
produces some refinement and elimi 
nates any te ndene y for discontinuous 
coarsening on a third quench. Multi 
ple anneals produce slightly more re 
finement, but no treatment was found 
which would restore the grain size 
to its original small size 

Photomicrographs show various 
stages in the development of coarse 
grains. It is observed that coarsened 
grains etch much lighter than fine 
grains and show an absence of the 
acicular subgrain structure which is 
characteristic of uncoarsened grains 


that will eventually coarsen in a dis 


Continuous manner, 


W. BaNncnorl 


Polishing Techniques 
for Titanium 


Starts on p. 129) 
the unit with the electrolyte cooled 


and maintained between 45 and 
50° F. In some instances, flatter 
cleaner structures were obtained by 
Hsing a plastic mask which allowed a 
circular spot 1 10 in. in diameter t 
be exposed to the electrolyte 
Rem-Cru Titanium, Ine., advo 
cates the use of an alcoholic chlorick 
electrolyte which presents no eX 
plosion hazard. It is proportioned as 
follows: 90% ethyl (or No. 30 de 
natured) aleohol and LO® n-buty! 
alcohol in which are dissolved pel 
100 ce. alcohol, 6 g. anhydrous alum 
inum chloride followed by 25 ¢ 


anhydrous zine chloride. Electro 


polishing conditions are 30 to 60. \ 
Continued on p. 240 
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For Cold Finished Alloy Bars 


These modern furnaces insure uniform an 
nealed quality, which is another important reason 
why Youngstown Cold Finished Alloy Bars are 
so satisfactory. 


Their machinability and cold working proper- 
ties are superior. Tolerances, metallurgical char- 
acteristics and all phases of the manufacture of 
Youngstown Cold Finished Alloy Bars are sub- 


jected to rigid quality control of a single inte- 
grated organization—from mining of the ore to 
shipment of the finished product. 


Youngstown Cold Finished Alloy and Carbon 
Steel Bars are furnished in standard shapes and 
sizes, in both coils and straight lengths. For fur- 
ther information, phone or write our nearest 
District Sales Office. 


COLD FINISHED CARBON 
AND ALLOY STEEL BARS 


THE = YOUNGSTOWN SHEET AND TUBE COMPANY 


General Offices: Youngstown, ( 
PIPE AND TUBULAR PROD 


and 
io - Export Office: 500 Fifth Avenue, New York 36, N. Y 


UIT - BARS - RODS - COLD FINISHED CARBON AND ALLOY BARS - 
SHEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE 


- RAILROAD TRACK SPIKES 
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PIONEERED 


12 Ib. 11-3/4 oz. aluminum housing for “Lawn-Boy” power 
mower, die cast by RPM Mfg. Co., in Lamar, Missouri on stand- 
ard HP-3-1/2X-SF Lester-Phoenix die casting machine 


GIANT LESTER MACHINES 
OPEN THE WAY FOR HUGE 
ALUMINUM DIE CASTINGS 


This part is probably the biggest aluminum die 
casting ever mass-produced commercially. The 
confidence of RPM Manufacturing Co. in the abil 
ity of Lester machinery, is the background to the 
success of this project. As J. L. Rayniak, executive 
of RPM says, “We are extremely pleased with the per- 
formance of the Lester-Phoenix die casting machine. 


lt has more than met our expec tations.” 


And the patented Pre-Fill injection system with 
its speed, power and high final squeeze on the 
metal; the massive beam-type frame in conjunction 
with the toggle linkage in multiple shear —these 


features point the way to even bigger die castings! 


Companies with similar applications in prospect 
can write to Lester-Phoenix, or the agents listed 


below, for more complete specifications 


PHOENIX DIE CASTING MACHINES 


REPRESENTATIVES 

New York Steven F Krould Seattle Perine Machinery & Supply Co , Inc FOREIGN 

Detroit Thoreson McCosh Cincinnat: Index Machinery Corp Works. itd 

Chicago J 3. Schmidt Los Angeles Seaboard Machinery Co 

Cleveland Don Williams Son Francisco J Fraser Roe Sydney, Australia cot! & Holladay, iid 

Coral Gables Morton Machinery Sales St Lows, Milwaukee A.B Geers Japan Okura & Co , New York, Inc y 
distributed by LESTER-PHOENIX, INC., 2619-O CHURCH AVENUE . CLEVELAND 13, OHIO 
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FLASHES 


THE LIGHT , 
wee “tty 
A Product of 
Fasco Industries, Inc. 
Rochester, N.Y A he Fasco Flasher is the switching 
B 
: unit which blinks the front and 
0 
rear signal light, and a dash pilot 
light, on modern automobiles to 
c indicate when a turn is about to be 
O made; a big factor in safety and 


peace of mind on the highways. 
Fasco flashers are installed as original equipment in many leading 
makes of cars and trucks. 

Heart of the Fasco flasher is a Chace Thermostatic bimetal element 
which serves a dual purpose—making and breaking the signal light 
circuit and also protecting the wiring from short circuits and overloads. 

In the illustration, the slotted element (A) closes the signal circuit 
contacts at (B), magnetically energizing frame (E) which pulls up 
armature (C) against pilot contact (D), lighting the dash pilot light and 
adding to the upward pressure on blade (A). Signal lamp current flow- 
ing through blade (A) causes it to heat and bend upward, breaking the 
lamp circuit and allowing (B) and (C) to fall and break the pilot light 


circuit. As (A) cools and touches (B) again, the cycle repeats. 


Chace Thermostatic Bimetal is precision manufactured in 29 
types, in strips, coils, random long lengths and welded or brazed 
sub-assemblies. Before proceeding with the design of your new 
actuating device, consult our application engineers, recognized 
authorities on temperature responsive devices — or write today 
for our 32-page booklet “Successful Applications of Chace 
Thermostatic Bimetal,"’ containing condensed engineering data. 


W. M. CHACE CO. 


Thermotalic Bimal 


1626 BEARD AVE., DETROIT 9, MICH. 
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Polishing Technique 
for Titanium 


Continued from p. 236 

d-c. for | to 6 min. at a current 
density of 1 to 5 amp. per sq.in. of 
anode. The bath should be agitated 
and maintained between 75 to SO 
FE. This solution, which is stable fon 
about one week can be used Mi an 
improvised polishing tank made of 
glass or plastic. Because of its highly 
corrosive nature, however, caution 
should be exercised when using it 
in commercial polishing units which 
usually have parts made of stainless 
steel or other materials not resistant 
to chlorides 

Many microstructures prepared 
electrolytically will need no further 
etching because of the semi-etching 
effect of this treatment. If required 
final etching may be carried out 
using the appropriate reagent for the 
particular material, as outlined in the 


preceding section on etching 


SUNMINEARY 


From the foregoing discussion, it 
is evident that there is no- single 
satisfactory method for preparing 
titanium and its alloys for metallo 
graphic examination. It was found 
that each different procedure men 
tioned required the development ol 
a technique per uliar to it, and all of 
these variations gave about the same 
result when properly executed. Keep 
ing simplicity of equipment and tech 
nique in mind, a basic procedure 
has been outlined which is believed 
to give results equal to those of any 
other method 

Electrolytic polishing produces re 
sults almost equal to those obtain 
able by mechanical Tre thods and for 
most applications these results are 
entirely satisfactory. There is, how 
ever, more relief in an electrolytically 
prepared surface which may be ob 
jectionable for high magnification 
photomicrography. This reliet 
may also cause trouble in examining 
the structures of fine grained multi 
phased alloys at any magnification 
This single drawback seems to be 
the only Important objection to 
trolytic preparation of titanium sur 
faces. But in general, the facility and 


quickness of this method give it 


preference ove! the mies hanical 
methods when the necessary equip 
ment is available S 


ih 
: CH 
| 
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Another reason why you 


forgings with TIM 


7, IUR order for Timken" forging steels is handled 
individually in our mills. Conditioning procedure is 
targeted to your particular forging requirements. You get 
just the steel you want for uniform forgings, rejects are 
held to a minimum. And you save steel, because the good 
dimensional tolerances of Timken steel forging bars pro- 
duce uniform weight multiples with minimum steel lost 
in flashings 

Timken forging steels give you uniform physical 
properties. They respond uniformly to heat treatment — 
from bar to bar and heat to heat. Fewer furnace adjust- 
ments are needed. And Timken forging steels have 


uniform grain size after heat treatment. Result: your 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, 


GRAPHITIC TOOL 


get uniform, high quality 
KEN’ forging steels! 


forgings have uniformly high ductility and resistance to 
impact. 

Chemical properties, too, are kept uniform in every lot 
of Timken forging steels by some of the most precise quality 
control methods known. For example, a direct-reading 
spectrometer—first of its kind in the steel industry—chemi 
cally analyzes a molten heat of Timken torging steel in 
just 40 seconds! And the melt shop has the complete analy 
sis report within 10 minutes! 

For help in improving the quality of your forgings, and 
cutting production costs, too, write The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: “TIMROSCO”, 


BN 


Fine Alloy 


STEELS AND SEAMLESS TUBING 
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Photo-Elastic Studies 


te rrupted and trouble-tree 


Check Mechanism of 

years micicated tor this 

Wrapped Wire Joints” int Spon 
power tools for making th 

DERLESS wrapped connection of ittachments mow are in 


Wire to terminal bars in’ tele 


produ tion, suggesting in 


phone central office switching equip 


triguing potentialities for 
ment a practy il reality th 
Metal Progress, July 1953, p. 161 


The method saves countless hours of 


method in other indus 


tries notably the elec 
tronics field 


installation time, facilitate the ce Permanence and good 


ion of more compact apparatus ind 
th 


electrical characteristics of 
sires can be readily discon the 


Wwrappt ds connection 


Fig. 1 
me an Actual rapped ( 
tion at the Right. Photo-Elastic bakelits 


is used to represent the terminal mater 


nd atter machining, 


PORTABLE 
HARDNESS TESTERS 


Show the exact hardness of your metals before 


and after heat-treating, to reduce tool wear and 
breakage and to speed up production. 


Ames Portable Hardness Testers are light in weight 
and are carried to the work. Tests are easy to make 
and accurate, requiring no skill. 


Ames Portable Testers are used to test flats, rounds, 
‘strip, tubing, wire, etc., without cutting off speci- 
mens. Saws, gears, knives and large irregular 
shapes are tested while assembled. Readings are 
direct in the Rockwell Scales. ’ J 


Send today for interesting folder 
“Rockwell Hardness Testing Made Easy” 


AMES PRECISION MACHINE WORK 
Waltham 54, Mass., U.S.A. 
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Photo-Elastic Model (Left) Simw 


hinge on two. things—elastic — re 
serve in the metals of the wire and 
terminal, and solid-state diffusion of 
these metals as a result of intimate 
contact where the wire passes ove 
the sharp corners of the terminal bar 
Most connections are made with 
single-strand annealed copper Wire 
wrapped around a rectangular tel 
minal of harder material, such as 
nickel] silver brass or phosphor 
bronze. Nominal wire gage is No. 24 
0.020 in. diameter tewminal is a 
0.060 x 0.020-in. section. Other ter 
minal shapes, such as U or V_ see- 
tions, work equally well 

What strains develop in the termi 
nals and wrapping wires? How do 
they change with terminal shape 
winding force and other variables 
Partial answers may be surmised 
from winding conditions and termi 
nal shape, vet it is difficult to fix 
quantitative results by calculation 
since the desirable terminal shapes 
are complic and many of the 
strams present are in the plastic re 
gion of the metals involved 

Photo-elastic and photoplastic 
techniques offer means of gaging 
these inherent forces. For the insick 
terminals, all the strains except at 
where WITeS make firm and 
deforming contact, are elastic and 
can be approximated with an ordi 
nary photo elastic study using a bake 
lite model of the terminal. Figure | 
shows one such model alongside the 
actual metal wrapped connection it 
stimulates. While the ratios of the 
wire diameter to terminal dimensions 
are somewhat different in the model 
it still can be productive of valuabl 

Continued on p. 244 


*Comprehensive digest of a tech 
nical paper, “Necessary Conditions 
for Obtaining a Permanent Solder 
less Wrapped Connection,” by W. P 
Mason and T. F. Osmer, Bell Tele 
phone Laboratories, Ine., Murray 
Hill, N. J 
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SPENCER TUR 


u nivers al 


FOR 
SPECIAL 
OCCASIONS 


Standard motor driven Spencer 
Turbos are listed in more than 160 
sizes. For special applications, 
there are many variations, six of 
which are illustrated. 
hang or Spencer Turbos range in size 
rdtype — from 35 to 20,000 cu. ft. per min. 
upled 4072. to 10 lbs. and 1/3 to 1,000 
h.p. 
For complete description of the 


standard and special Turbos ask 
for Bulletin No. 126-A, 


For odd fre- 
quency or ofthe 


than electric 


AIR FILTERS 


Tyne 
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Photo-Elastic Studies of 
Wrapped Wire Joints 


242) 


(Continued from p Source 


information about strains in the ter- 


rally puts a predetermined tension on 
the 
the photo-elastic model is placed in 
end of the 
chored to the chuck and an appropri 


wire. To stimulate this tension, 


a chuck the 


rotated 


, one wire is an ot wire. 


and a 


ate weight is applied to the other end 


definite 


Quorter-wave 


The specimen then is 


number of 


turns of copper wire wound around 


& 


oo 


More than a quarter-century ago MARVEL invented and 
basically patented the MARVEL High-Speed-Edge Hack 
Saw Blade—-the UNBREAKABLE blade that increased 
hack sawing efficiency many-fold. 


Every MARVEL Hack Saw Blade ever sold has been of that 
basic welded high-speed-edge construction, with constant 
improvements from year to haeaee as EXPERIENCE aug- 
mented the “know-how” . . 

MARVEL is not “‘tied”’ to any single source of steel supply, 
and has always used the best high speed steels that became 
available from time to time as metallurgy progressed. When- 
as-and-if finer steels are developed——and are proven com- 
mercially practical for welded-edge hack saw blades 
MARVEL will use them, regardless of cost or source 


There is only one genuine MARVEL High-Speed-Edge! All 
other “‘composite’’ or ‘“‘welded-edge’’ hack saw blades are 
merely flattering attempts to imitate——without the 
how” of MARVEL EXPERIENCE 

Insist upon genuine MARVEL High- Speed-Edge when buy 
ing hack saw blades--and be SAFE, for you can depend 
upon MARVEL. They have been “‘te: ~sted” *“‘pre-tested"’, and 
“re-tested” by thousands of users for more than a quarter- 
century! 


“know 


ARMSTRONG-BLUM MFG. CO. 


+ 5700 Bloomingdale Ave. 
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Experience Cannot be Copied 


Chicago 39, U.S. A. 


Polarizer Analyzer 

minals and wires. | Laas & Sample Photographic 
The calibrated wrapping “gun Plate 

used in commercial practice natu Fig 2-Elements of the Polariscope Used for Photo-Elastt 


Studies. Quarter-wave plates eliminate isoclinic lines mark 
ing directions of the slow and fast axes of the plastic material 


it. Extra wire is clipped off, and it is 
found that the 
to the 


connection. 


wire adheres tightly 


terminal just as in the real 

Next the specimen is polished on 
the two ends up to the end wires and 
is placed into the polariscope of a 
photographic obtain 
the 


occurring When the ordinary 


analyzer To 


isochromatic lines (those lines 
ind ex 
traordinary rays differ in path length 
by a half wave length or some multi 
ple of a half wave length), elements 
of the polariscope, as shown in Fig. 
2, contain a quarter-wave plate on 
of the specimen 
have the effect of making the plane 
the 
polarized and eliminate the isoclinic 
lines which mark the 


and fast axes of the material. 


either side These 


wave from polarizer circularly 


directions of 
the slow 


Fig. 3—Isochromatic Lines for Square 
Model 0.4 In. on a Side, wrapped 
With 19 turns of 0.050-in. Copper 
Wire With Constant Load of 28 lb., 
Equivale nt to Stress of 14.300 psi 

Figure 3 shows the tsochromatic 
lines for a 0.4-in. specimen wound 
with 0.050-in. copper 
a constant weight of 28 
lb., equivalent to a stress of 14,300 
psi. 


19 turns of 
wire under 
Sharpness and number of lines 
that can be seen suggest a condition 
of plane stress which can be analyzed 
in detail. From such analysis it can 


be shown that the average tension 


Continued on p. 246 
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Ask your nearest Sandvik office for 


further information or technical assisté a 


Wherever spring steel performance is vital, it pays to 
look into the “character” of the steel you specify. By 
“character’’ we mean the inherent quality of the material 
which enables it to meet tough physical demands 
Sandvik Swedish strip steels have a special ‘aptitude’ 
for tough applications. (For example, take a look at the 
partial list below). The extraordinary “character” of 
Sandvik steel results from a basic purity of raw ma 
terials, plus specialized methods and close control 
maintained throughout processing. This assures con- 
sistent, successful performance coil after coil, lot to lot 


Sandvik cold rolled high carbon strip steel is available: 
In special analyses for specific applications. 
Precision-rolled in thicknesses to fit your requirements. 
In straight carbon and alloy grades. 

Annealed, unannealed or hardened and tempered. 
Polished bright, yellow or blue. 

With square. round or dressed edges. 

Wide range of sizes in stock—also slitting facilities available. 


SANDVIK Swedish Specialty Strip Steels are used for Textile 
Machine Parts such as sinkers, needles, etc. * Band Saws (metal, 
wood and butcher) + Camera Shutters * Clock and Watch Springs 
* Compressor Valves * Doctor Blades * Feeler Gauges * Knives 
such as cigarette knives, surgical instruments, etc. * Razor Blades 
* Reeds * Shock Absorbers * A Wide Variety of Springs + Trowels 
* Vibrator Reeds + Piston Ring Segment and Exponders, etc. 


Sandvik also supplies high quality Swedish Magnet Iron Strip and 
Wire for specialized electrical purposes such os direct current relays, 
electromagnetic brakes, couplings, chucks etc 


Ly A? 
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the wire 


(Starts on p 


remaining 


re quire d to 


balance the compressive stress is 71% 


of the winding stress applied to the 


is lost in con 
th 


CAUSES plastic flow at the corners of 


wire. The remainder 


traction occurring when wire 


the specimen 
Plastic flow causes the terminal 
whether bakelite 


itself to the wire pressure, providing 


or metal-—to adjust 


an airtight joint essential for a good 


That the stress 


enough to do this 


Vrappe d connection 


in the terminal is 
can be deduced directly from Fig 
244 


Counting lines a 


far 


be distinguished by a 


as they can 
there are 72 from the central “eves 
of the picture 


to 0.0525 in 


isotrop1 points up 


from the geometric cor 
Using the stress constant 


of photo-elastic bakelite (8S psi. per 


fringe per in. length along the optic 


ney lines 


path ) this corresponds to a stress 
per unit area of 6700 psi 
Since total force on the wire is sup 


ported by successively smaller cross 


Sub-Zero mdustrial freezers are currently 


mouse at ALN. Roe. High speed steel cutting 
tools are chilled to 


120°b as part of the heat 
treating process to produce vreatet hardness 
All ty pes 


of gauges—snap. plug and profile—are Sub- 


and strength and A 


Zeroed for stability to eliminate growth and 


distortion, 


The Sub-Zero units are also used extensively 


for shrink fit of components, and for test cell 


calibration, 


“Definitely an essential piece of equipment’, 


reports A.V. Roe on thei Sub-Zero freezers. 


Write for new catalog giving complete technical 


data on Sub-Zero metal treatment. Standard and 


special freezers in-any size or capacity, 


Sub-Zero Products Company, 3930-R2 
Reading Road, Cincinnati 29, Ohio 
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sub-ZERO 
freezers 


essential in 
heat treating 


reports 


A.V. ROE, Canada 


jet engine maker 


the 
proa hed the vield stress of bakelite 
15.000 ps! will be 


radius of 0.0235 in 


sections as cormmers are ap 

reached at a 
Hence plastic 
flow should occur for about 0.023 in 
into the plastic Unwrapping the 
wires from the terminal substantiates 
cle pressions of this order 


One of the requirements of a bet 


ter connection is that an airtight 
bond be formed between wire and 
terminal Thus, the terminal should 
have a low enough vield stress so 


can be cut in it 


rules out such terminals as hardened 


that a sizable Groove 


bv the hoop stress of the wire 


steel for optimum performance. Cop 


per brass, aluminum, soft iron and 


nickel silver are pliable enough to 
Any 


rial with a plastic flow limit in com 


meet this requirement rate 
pression miu h lower than the photo 
elastic bakelite would probably have 
such a deep groove that it would be 
very difficult to maintain the desired 
hoop stress 

From photo-elastic investigations 
( onsiderable data have been obtained 
on desirable shapes for the terminal 
One 
of the most used terminals is the re« 


and limiting winding stresses 


tangular section. Inspection and cal 
culation show the residual hoop stress 
be 60% of the 


Phe change in shape of 


per wire to wind 


ing stress. 
the terminal therefore has not made 
any appreciable difference in’ the 
residual hoop stress 

the value of 


winding stress necessary to preserve 


Measurements on 
a hoop stress on the wire—made by 
winding wires with different weights 
on photo-elastic samples and meas 
uring the hoop stress—have indicated 
that to obtain a hoop stress greatet 
than zero the ratio of winding stress 
to vield stress must be greater than 
0.1. To obtain 
tenths of the 


of 35% of 


a hoop Stress two 
vield stress, a winding 
stress the vield stress is 
necessary. This is the value which is 
recommended to give the most stable 
terminal 
Photo-elastic stress 


and other 


measurements for terminals with a 
high stiffness in torsion are nearly 
plane stresses; they are all tensions 
COTMPFeSSIONS or shears im a plane 
perpendicular to the axis of the yount 
If. however, the torsional stiffness be 
comes low, another tvpe of deforma 
a twist of the 


terminal due to the torque arising 


thon develops whol 


trom the helical form of the winding 
Continued on p. 248 
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RANSBURG NO. 2 PROCESS, an ama?z- 
ing development in electrostatic spray 
painting. 


Spray painting is no longer a hit or miss proposition. It’s a science 
with the Ransburg No. 2 Process. There is NO OVERSPRAY TO 
BE EXHAUSTED ... NO COMPRESSED AIR IS USED... NO 
OPERATOR SKILL REQUIRED. 


Manufacturers of a variety of products report new efficiencies 
never before thought possible . . . efficiencies exceeding 99%. 
With the RANSBURG NO. 2 PROCESS, they are getting increased 
production, higher quality work, and savings in materials, man- 
power and money. 


WHO CAN USE IT? Almost anyone who produces painted or 
coated products. Whatever your product might be, if your pro- 
duction volume justifies conveyorized painting, it's possible that 
the Ransburg No. 2 Process will do the job better .. . and for a 
fraction of your present costs. 


May we send you a copy of our brochure which 


Y vansevec f describes the Ransburg No. 2 Process in detail? 


It also shows production installations in plants 
throughout the country. 


Y ELECTRO-COATING CORP. 


INDIANAPOLIS 7, INDIANA 
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Yes, it’s the modern way the 
Ki 


Photo-Elastic Studies of 
Wrapped Wire Joints 


(Starts on p 242 


However, the outer 


studies. 


strain 
wire is necessarily stressed beyond 
its elastic limit and ordinary photo 
elastic tec hniques cannot be applied 


lo see if wire strains could be stud 


Taking the cue from work done 
by the Bell Laboratories in England 
on polyethylene, which had demon 
strated that it had properties similar 


to a metal in the plastic range, ex 


tis an example of strain in 


bakelite 


by heating rods to a temperature at 


ied with 


tests were made 


periments were made in wrapping a 


when the size of the square metal rod with a polyethylene 


the terminal 


vrapping wire is Comparable to the which they become elastic, winding “wire” 1 16 in. in diameter with a 
size of the terminal. A twist in the them under a stress and cooling un wrapping stress about half the vield 
terminal is) obvious, making — the der the applied stress. Although the stress. It was found, however, that 


stresses three-dimensional rather than winding process was completed suc 


the bakelite 


rod always broke on cooling, appar 


the wire “jumped” off the metal rod 
when the 


pian and not easily analyzed 


cesstully several times stress 


constant was re 
This was due to the fact that 
had 


than the metal wire 


leased. 
PHOTOPLASTIE ANALYSIS 


ently because the material is nearly the polyethylene considerably 


Strains in the inner block or ter 


linear up to the breaking point; in 
other brittle 


fracture simulate a 


more recovery 


minal are elastic except at the cor 
bakelite 


material for 


words. it suffers from and the dissvmmetry was net suffi 
ners, and photo-elastic and does not cient to lock in the bending stress 
therefore a satisfactory metal in this respect If polyethylene is to be used as a 


photoplastic material, it is necessary 


to simulate the unloading curve as 


well as the loading curve. This can 


be done by 


heating the material 


when it is wound under a load, cool 
ing under a load, and then removing 
the load at room temperature. Fig 
ure 5 on p. 250 shows the loading 


and unloading 


curves as fune 


400 


SAVES 40 MANHOURS PER WEEK 
with 


New FLASK-TYPE 
GLOB TILTING 


TUMBLING 


BARREL 


Former deburring of small precision electrical 
parts could be done by hand at a rate of 
only 40-50 pieces per hour, requiring a week 
One Globe Flask Type Barrel 
now handles the entire run of 2,500 pieces 
in one hour . . . a savings of 30% labor in 
the department. Tolerances held to 001 and Fig 
.0005". These Globe Flask-Type Barrels handle tion of a Terminal When the Out 
steel, brass, aluminum and plastic ports with sicle Wire Diameter Approac hes 


the same high output and quality finish FREE EXPERIMENTAL SERVICE the Terminal Resulting 


teist in the terminal makes stresses 
three-dimensional rather than plane 


for one run 


{—-Photo-Elastic Re produc 


Diameter 


Globe's new flask shell gives bigger pay-load 
capacity with tilting barrel control. It holds 
more, works faster with controlled agitation 
for uniform high quality parts 


Hupp’'s experimental finishing labora- 
tory will show you how to cut finishing 
costs. Just send samples of parts to be 
processed with a finished part. There's 
no cost or obligation 


low speeds 
for non ferrous and plastic materials. 


tion of temperature Stress required 


to produce a given strain decreases 


Write Dept. F Today! 


very rapidly as the temperature in 
although the recovery re 
about. the 


CFCASES 


Same 


Irrespective 


of temperature. 

Po determine whether a wrapped 
this 
means, a ‘4-in, rod of polyethylene 
was heated to 207° F., 


would be 


joint simulated by 


"GLOBE STAMPING DIVISION | 
1250 WEST 7éth STREET CLEVELAND 2, GHIG 
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wound with 
Continued on p. 250 
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Here at last is the only 

flux ever developed that makes 

possible the_non-corrosive joining 

of all types of aluminum alloys by any 

soldering method — manual, dip or mechanical. No 
cleaning is required after soldering is accomplished 

Aluma-Flux leaves no corrosive residue soldered pieces 

are ready for use immediately 


S-X Aluma-Flux is equally effective for soldering stainless 
steel, bare and galvanized carbon steel, cast iron and 

other ferrous alloys, copper, brass and nickel — all commerical 
metals commonly joined by soldering. The joining of aluminum 
to brass; the coating of copper with tin; and the soldering of 
other unlike metals is made fast and easy with Aluma-Flux 


Soldered joints in aluminum produce no corrosive action due to 
flux residue when exposed to salt-spray, high humidity, alkaline 
water, ete. Aluma-Flux shows no detrimental effect on any 
soldered joint 

S-X Aluma-Flux can be used with 100°; satisfactory results 

in powdered form as delivered, or in molten form whichever 
is most efficient for the job. Virtually any type of solder can 

be used. Aluma-Flux can be stored indefinitely without 

change of weight, or any impairment of fluxing efficiency 
Being non-hygroscopic, it will not absorb water. 


In addition to its exceptional fluxing characteristics, 
Aluma-Flux offers many other cost-reducing, 
time-saving advantages... 


Wee for Onplet 


By 
ESSEX WIRE CORP, 
ft, Wayne, ind. 


The success of S-X Atuma-Flux 
in the soldering of aluminum is 
due to the action in which the 
flux initially reduces surface 
oxides and then immediately 
deposits a thin layer of plating 
material on the solder area. Oxi- 
dation of the area to be soldered 
is thus prevented while the 
plating material serves as an 
approved base on which to sol- 
der. In addition to its soldering 
efficiency, Aluma-Flux reacts 
completely during the joining 
operation so there are no corro- 
sive flux residues to lower cor 
rosion resistance of the finished 
joint 


ALUMA-FLUXK IS READY 
FOR IMMEDIATE SHIPMENT 
IN CONVENIENT SIZE 
METAL CONTAINERS, 


Distributed Only By 


INSULATION and WIRES incorporated 


Copyright 1953 by Insulation and Wires Incorporated, St. Lours, Mo 


1534A Swinney Avenue « Ft. Wayne 6, Indiana 
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unstrained polyethy lene sam 


Wrapped Wire Joints were by varions 


methods. It was found that if * 

(Starts on p 242 they were cut with a jeweler’s 
a Ldb. winding weight and cooled to saw with a good deal of set to , 
room temperature with the weight the teeth, no strains were in 
attached. This was enough to pre troduced in the sawing prov 
vent the “wire” from unwrapping ess. Using a jig with two ~~ 
and when the weight was removed parallel guides, a sample 
the “wire” gripped the metal closely 0.040 in. thick was cut 290 
and formed a bond similar to the through =the — polyethylene 
wrapped connections. To analyze the wire. A photo-clastic picture 
strain, a center section of the wire of a wire taken in the center 100 
was place ed in the polarise p of the wrap is shown in Fig. 6 


specific requirements 


OIL FIRED CHAIN CONVEYOR PLATE HEATING FURNACE 
50 Tons Per Hour — Effective Hearth, 9'-0' x 90'-0' 


' 
ALUMINUM e@ BRASS eo STEEL @ COPPER : District’ Representatives 
' 
@ Annealing @ Forging ' Jersey City, N. J. 
@ Billet Heating @ Short Cycle ‘ 
@ Scale Free Hardening Malleable Annealing ' Cleveland, Ohio 
@ Bright Annealing @ Normalizing : Los Angeles, Calif. 
@ Bright Hardening @ Quenching and Heat ' All Pp 
2 @ Controlled Atmosphere Treating Machines ' mesetciendiiclens 
; @ Scale-Free Annealing @ Hardening : Detroit, Mich. 
@ Carburizing @ Continuous Conveyor ' . 
@ Drawing Rotary Hearth ' Houston, Texas 
@ Enameling Radiant Tube : Pittsburgh, Pa. 
. Send for Free Descriptive Bulletin - Toronto, Canada 


27 East Monroe Street Chicago 3, Illinois 
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hig. 5—Stress-Strain Recovery for 
hed Polye thyle ne as a 


Function of Temperature Increase 


Easiest parts to analyze are. thy 
strains in the two “legs” of the sam 
ple, since the strains are similar to 
those for a bent section The long 
leg, which was twice as long as the 
short) (horizontal) leg has its zero 
ordet fringe along the inside edge 
There are 12 lines to the outer edge 
which corresponds to a tensile strain 
of 16%, with an average tensile strain 
of about S%, close to the strain 


caused by the loading weight 


Fig. 6—Photo-Elastic Picture of 
a Polyethylene “Wire” Wrapped 
at 207° F. Around a Rectan 
gular Terminal and Cooled Off 
Under the Applied Load 


In the short leg the zero ordei 


fringe is the inside oval and the 


strain is about 11% compressive at 
the inner edge of the segment and 
about 38° at the outer edge. These 
values are consistent with the radius 
of curvature around which the wire 
is bent 

To specify properties the wire 
must have in making a good solder 
less yomnt CNM riments were made on 
how much recovery could be tole: 
ated in the wire. Since it is difficult 
to assemble a series of metal wire 
having different amounts of reco, 
ery, the technique was to heat pols 
ethylene to a definite temperature 


Continued on p. 25 
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Photo-Elastic Studies of stress was not re 


alized until the recovery was less 


Wrapped Wire Joints 10" 


Starts on p 242) 


wind under a load equal to halt the To study stresses and strains origi 


SUMMARY 


vield stress at the winding tempera nating ina solderless wrapped wire 
ture and cool to room temperature terminal connection photo-elastic 
under the load. As shown in Fig. 5 and photoplastic techniques, using 
known recoveries can be obtained in bakelite and polyethylene, respec 
this way. It was found that the larg tively, have been devised. Polyethy 
est recovery that could be tolerated lene has a stress-strain curve similar 


to make a joint at all was 20%, while to a metal and can be used to investi 
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vate strains in the plastic region 

Using these methods, it can be 
shown that the connection is held 
together by the hoop stress in the 
wrapping wire. To lock this in, a 
dissymmetry from al circular form Is 
essential The direction may be an 
oval shape square O1 rectangular 
Sharp corners are preferred, since a 
more definite contact area results 

Connection between wire and ter 
inital is sufficiently intimate to per 
mit solid-state diffusion, but the 
strains are not high enough to cause 
cold welding of the connection. Life 
of the joint depends upon the twin 
processes of stress relaxation and 
self-diffusion, the latter tending to 
counteract the effects of the former 
and thereby vield a pressure connec 
tion which should remain unchanged 
for as long as 40 years 


A. H. 


Effect of Composition on 
Temper Brittleness* 


PAPER presents results from 

an investigation undertaken under 
the sponsorship of the Office of 
Naval Research to attempt to de 
termine the effect of chemical com 
position on the susceptibility to 
temper brittleness. While many con 
sider temper brittleness to be the 
loss of impact resistance at room 
temperature as a result of some em 
brittling treatment, the authors have 
used the transition temperature as 
their basis for comparison, and have 
defined the transition temperature 
as that at which the impact strength 
is midway between its values at high 
and at low temperatures 

The procedure was to austenitize 
the steels by either oil or water 
Quen hing followed by tempering at 
600° ¢ 1112° F.). Half of the 
specimens were cooled at a rate of 
per hr. from the temper and 
the rest were quenched in oil. The 
bars were then machined into stand 
ard V-notch Charpy specimens 

All of the steels considered, with 
a few exceptions, were melted under 
helium in laboratory induction fur 
naces and cast in a chill copper mold 
into ingots 14 in. round and 6 in 
long. These ingots were forged into 

Continued on p. 254 

*¥Digest of “Effect of Chemical 
Composition on Susceptibility of 
Steels to Temper Brittleness”, by R. 
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for High Strength and 


Longer Life in 
Specify 

NSILE STEEL 


N-A-X HIGH-TENSILE, having 50°, greater strength than mild 


carbon steel, permits the use of thinner sections— resulting 


in lighter weight of products, yet with greater resistance to 
denting. It 1s a low-alloy steel— possessing much greater 
resistance to corrosion than mild carbon steel, with either 
painted or unpainted surfaces. Combined with this charac- 
teristic, it has high fatigue and toughness values and the 
abrasion resistance of a medium high carbon steel—result- 
ing in longer life of products. 

N-A-X HIGH-TENSILE, with its higher physical properties, 
can be readily formed into the most difficult stamped shapes, 
and its response to welding, by any method, is excellent. 
Due to its inherently fine grain and higher hardness, less 
surface preparation is required for either painted or plated 
parts. 


Your product can be made lighter, resulting in shipping 
economies to consumer . . . to last longer ... and in some 


cases be manufactured more economically, when made of 
N-A-X HIGH-TENSILE steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division 


Ecorse, Detroit 29, Michigan 
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Nickel— More than 3% was neces 


Effect of Composition on sary to make the 0.2% carbon alloy 
Temper Brittleness steels susceptible. Chromium rein 


forced this effect slightly but manga 


Continued from p. 252 nese had a greater influence. Nickel 
bars. A wide range of lowered the transition temperature 
tecls was considered and the effect of unembrittled alloys 

of individual elements on susce ptibil Manganese—Alloys with 0.2% ¢ 
ity to temper brittleness may be sam vere made strongly susceptible by 
marized as follows 2% Mn or more. With the addition 
Carbon—Binary iron-carbon alloys of 3.09 Cr, 0.6% Mn was sufficient 
were slightly susceptible when car to cause embrittlement, while 0.5% 
bon was 0.11% or less. In many of was sufficient in the Cr-Ni alloys 
the alloys greatest susceptibility Vil Chromium In the absence of 
at O.15 to 0.20% ¢ other alloying elements, this clement 
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caused little or no susceptibility to 
embrittlement. 

Phosphorus—A few hundredths of 
a percent imparted susceptibility 

The authors’ statement that these 
conclusions apply to their particular 
test conditions and cannot be ex 
tended too broadly is important for 
it is known that the straight chro 
mium steels do become brittle unde: 
certain service conditions. The evi 
dence in this paper indicates that if 
embrittlement is due to a precipi 
tating phrase it must be iron carbide 


( CLARK 


Microstructural Changes 
During Tempering 


a PAPER pertains to the first part 

of an investigation in which an 
elec tron used to ar 
termine the microstructural « hanges 
that occur in high purity iron-carbon 
allovs after te mpering up to TOO 
The allovs contained 0.15. 0.4. 0.8 
and 1.4% carbon. Each alloy was 
austenitized at 2200° and at 100 
Fk. above the Ac. in order to dete: 
mine the effect of grain size All 
samples were hardened by bn 
quien hing, followed by retrigeration 
in liquid nitrogen to reduce the 
amount of retained austenite Bach 
Was tempered for hr. at 
temperatures trom LOO to TOO I 

In addition to the electron micro 
scope Investigation of microstructural 
changes, hardness changes on tem 
perimng were determined by means of 
the Rockwell test 

Necative repli as of etched spec 
mens were prepare do by using a 1.5 
solution of parlodion dissolved in 


butyl acetate \ technique called 


rotary shadow ing using Chromium 
as substituted for the conventional 
Stationary method of shadowing. a 
method which is supposed fo om 
CTOCASE thi amount oof observable 
detail. Electron micrograph wert 
made at 15.000 

Pempering oft Was 
found to occur in three stages. The 


first stage consists of the precipita 


tion of a constituent identified 

diffraction as epsil n carbide 
tlong boundaries of suber 
Continued 256 
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Changes on Tempering Iron-Carl« 

Alloys”, by B. S. Lement, B. L. Aver 
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heat-resistant applications 
‘their practical heat-resisting ability. Whatever 


operating conditions, a Fahrite engineer 
will recommend the proper-g Moy to fi 
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Microstructural Changes 
During Tempering 


(Continued from p. 254) 


martensite containing over 0.25% 


carbon. These subgrains, about 1000 


exist in austenite and are inherited 


by martensite as a result of 


hardening transformation. A sub- 


boundary carbide network of 


determined identity also forms 


4, m diameter, are said to 


martensite of iron-carbon alloys con- 
taining less than 0.25% carbon. The 
second stage of tempering Consists 
of the transformation of austenite to 
bainite and overlaps the first and 
third stages 

The third te Inpering stage Consists 
of the solution of epsilon carbide in 
the low-carbon martensite matrix, 
followed by the formation of elon- 
gated cementite films at martensite 
boundaries as well as formation of 
platelet and globular cementite with 


in the martensite 


New 


Automatic 


GAS APPLIANCE SERVICE, INC. 


See it at the Metal Show in Cleveland—Booth No. 2753 


Revolutionizes — 
Bolt Heading 
© Upsetting 
© Swaging 
® Localized Hardening 


For example: The Model 8-4 
(ilustrated) heats the ends of 
4" rod to 1900°F at the rate 
of 900 pieces per hour—a heat- 
ing time of only 50 seconds per 
rod. Automatic hopper feed and 
conveyor supply “hot” pieces at 
a steady rate, all alike, up to 
temperature at one end, and 
perfectly cold at the other (han- 
dling end). Heats sections up to 
4” in length. Standard models 
available for bar stock 4” to 
1'4" in diameter; hopper ad- 
justable for 6” to 24” length. 


Write for bulletin 


Industrial Gas Engineers 


1201 WEBSTER AVENUE 
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carbide films 
are first visible at 300 to 450° F., 


The sub boundary 


depending upon the carbon content 
Elongated carbide films at the mat 
tensitic boundaries become visible 
at 450 to 500° F., along with the 
formation of globular and platelet 
cementite within the martensite 
plates and the concurrent gradual 
disappearance of sub-boundary car- 
bide. Sub-boundary carbide is vir 
tually absent at 500 to 600° F. An 
increase in the total amount of cat 
hide precipitated, together with 
coarsening of the elongated carbide 
films at martensitic boundaries oc- 
curs on tempering at 600 to TOO” F 
The matrix becomes either ferrite on 
martensite with a carbon content 
below 0.25%. The series of changes 
were essentially the same with 0.159 
carbon alloy as in the higher carbon, 
except that the sub-boundary con 
stituent first formed is not epsilon 
carbide but another type of carbide 
constituent. 

The microstructural changes that 
occur on tempering are related to the 
hardness changes. The slight in- 
crease in hardness in the high-carbon 
allovs and the retarded rate of sof 
tening in medium and low-carbon 
alloys at low tempering temperatures 
are attributed to the formation of 
sub-boundary carbide. The softening 
which occurs and continues with in- 
creasing temperature is attributed to 
two factors, namely: (a) the solution 
of sub-boundary carbide; and (b) 
the depletion of the carbon content 
of the matrix resulting from the tor 
mation of cementite at and within 
martensitic boundaries 

The microstructural « hange s that 
eccur tempermng are also said to 
explain the phenomenon known as 
‘500° F. embrittlement” which 
curs in hardened steels te mpered at 
500 to GOO” F. and manifests itself 
in notched impact and notched static 
tensile behavior. The explanation ot 
this phenomenon in based upon the 
formation of brittle cementite films 
at the martensitic boundaries in this 
temperature range. Build-up of these 
detrimental cementite films may oc- 
cur faster at the martensitic bound- 
aries lying austenitic grain 
boundaries accounting for intergran- 
ular fractures sometimes observed 
on embrittled samples. Tempering 
above this range results in increased 
impact resistance which is attributed 
to the softening of the matrix 
caused by carbon depletion 
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you ve been looking for... 


...A HANDY CALCULATOR 
for Annealing Alloy Steels 


to Produce Both Lamellar and Spheroidal Structures 


It was prepared for you by Republic Metallurgists—to help 
you obtain positive results when annealing alloy steels. 


This handy slide calculator provides data on standard 
AISI analyses ranging from 1035 to 9850—for both 
conventional and isothermal anneal. One side gives 
information for producing lamellar structures, the 
other for spheroidal structures. 


Get your annealing calculator now ...1T’S FREE... 


Just fill in and mail this coupon 


' REPUBLIC STEEL CORPORATION, ADVERTISING DIVISION 
3124 East 45th Street, Cleveland 27, Ohio 


Please send me your handy Calculator for Annealing Alloy Steels. 


THE TOUGHER THE TASK. . .THE MORE THEY SAVE 


Name_ 
Company 


Street 


OCTOBER 1953. PAGI 


Re 7 
Pup, 
pit UB) Ic Aly 
ALLO) 
— 
| | ‘ 
FF 
REPUBLIC 
STEEL 
| | 
= 
257 


Chi Phase in 
Fe-Cr-Mo Alloys” 
LTHOUGH REPORTS of studies of 


the Ke-Cr-Mo 


have appeared, it has only recently 


ternary system 
been indicated that “chi” phase, dis 
covered in stainless steels by An 
drews in 1949, is stable in this sys 
tem. The present investigation rep 
resents a survey of a portion of the 
ternary diagram to determine the 
position of chi phase in the system 
*Divest of “Equilibrium Struc 
tures in Fe-Cr-Mo Alloys”, by J. G. 
MeMullin, S. F. Reiter and D. G 
Ebeling, @ 1953 Preprint No, 28. 


Isothermal 
16507 F 


The alloys used in this investiga 


sections at 15000 ane 


were studied 
thon are-melted water-cooled 


copper crucibles under dry argon 
ranged in composition (percentage 
by weight as follows: Fe, 45 to 85; 
Cr, 5 to 35; Mo, 1 to 40. Most of the 
alloys were hot rolled prior to heat 
treatment, but a few. which could 


not be so treated, were studied in 


the as-cast condition 
Hot rolled 


treated 16 hr. in hydrogen at 2100 


alloys were solution 


FE. and water quenched The as-cast 
allovs were held 24 hr. at 22007 1 
and. cooled rapidly in a Stream of 
of the 


hvdrogen specimens for 
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CONTINUOUS PRODUCTION 


In Bright Annealing, Brazing or Hardening 


Now you can make substantial savings in 
ume, materials, labor and floor space——finish 
your metal parts on a continuous production 
basis with the Sargeant & Wilbur Conveyor 
Furnace Method. 


Work comes out scale-free, bright and clean 
No pickling, tumbling or sand blasting re- 


Your Samples Processed Free 


Let us show you how the S & W Con- 
veyor Furnace Method will bright-anneal, 
bright-harden or bright-braze your own 
work. Just send us samples and specifica- 
tions. No obligation. 


STAINLESS STEEL 


Stampings 
Screw Machine 
Parts ~ 


CONVEYOR 


quired. Sharp designs and edges are 
retained, work surfaces are free from 
etching 


Both the 18-8 and 400 series of 
Stainless Steels, as well as other steels 
and non-ferrous metals, can be treated 
by the S& W Method. A special S& W 
bright brazing alloy resists dulling 
and matches the metal color, makes 
joints practically invisible. 


Write now for free 
descriptive folder giv- 
ing complete details 
about this new 
money-saving 
method 


— 


SARGEANT & WILBUR, INC. 
136 Weeden Street, Pawtucket, R. I. 


Complete Line of Electric and Fuel-Fired Furnaces To Meet Every Industrial Need 
Atmosphere Generators * Ammonia Dissociators * Gas Conditioning Equipment 
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the 1500° 
hr. at 


water quenched, whereas the 1650 


held LOO 


1500° F. in hydrogen and 


section were 


k. specimens were held 72 hr. at 


temperature before water quench 
ing. That these times were sufficient 
to establish equilibrium was indi 
cated by study of samples of fou 
alloys after holding for 3, 10 and 30 
hr. at 1500° F 


equilibrium 


which showed the 
structure to be well 
established after LO hi 

The phases present were identi 
fied and differentiated by X-ray dif 
fraction and microscopic examina 
tions. Diffraction patterns were ob 
tained with a recording X-ray spec 
filtered 
directly off the flat) si 


faces of the heat treated specimens 


trometer, using chromium 


radiation 


the specimens had been previously 
polished and etched electrolytically 
in ferric chloride to bring the pre- 
cipitated particles into relief on the 
surface. The three phases pre viously 
reported in this system — namely 


ferrite Sigma and epsilon were 
readily identified by their diffraction 
patterns In addition, the complex 


cubi phrase chi reported by An 


drews, was identified 

Various etchants, depe nding upon 
the alloy composition, were used. Ot 
particular interest, the authors re 
port successful differentiation — ot 
sigma and chi phases using a pro 
cedure in which the specimen, after 
a brief attack by a weak acid, is 
etched electrolytically in concen 
trated NaOH 

The results are summarized in 


isothermal sections for 15000 and 
1650° F. The two sections are gen 
erally similar, the principal differ 
ence being that the sigma phiase 
does not extend to the Fe-Cr binary 
at 1650° F. The most 


feature of the two sections Is the 


interesting 


ternary compound or chi phase 
which corresponds approximately to 
the stoichiometric formula Fe-CrMo 
Chi phase appears as the second 
phase when molybdenum is added 
to iron-chromium alloys containing 
from to 27% Cr 


ing about 27 


In allovs contain 
Cr, both sigma and 
chi may appear. As reported in the 
literature for Commercial alloys, ad 
dition of nickel lowers this critical 
It is evident that 
whether sigma or chi, or both, are 
stable 


svstems depends upon small diffe 


chromium content 
related 


phases in this and 


ences m composition 


V. 
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dy Vchek ’ 


FINDS THE FLAWS! 


Photo courtesy 
Rohr Aircraft Corporation 


Shown a rcraft manifold weldments of stainless steel 
Dy-Chek ho learly indicated the esence of dangerous sur- 
hed components. Photo 


Vista, Californ 


foce these emi-fin 


courtesy 
Rohr Aircraft Corporation, Chi 


STEP 1: Clean surt STEP 2: Apply Dy Chek D 
Check This Dye-penetrant Method for Positive Flaw Location! eae sie ait 


Penetrant 
Yes...wherever metal is fabricated 


shape or contour, Costly rejects are 
whether the end product be military — eliminated at the source and Dvy-Chek 
production or consumer goods pro- does it for penne per day. The big 
gressive manufacturers everywhere are gest names in American industry are 
turning to Dy-Chek for positive surface using Dy-Chek... endorsing Dvy-Chek 
flaw detection. With the Dy-Chek dye Dy-Chick brings vou better flaw loca- 
penetrant method, no complicated — tion faster flaw location cheaper 
machinery or involved processes are flaw location and Dy-Chek does it 
needed. Yet Dy-Chek quickly and all for less; We'll welcome an oppor STEP 3: Remove Excess Dye STEP 4: Apply Dy Chek Developer 
surely locates surface Haws in castings tunity to demonstrate. Write or wire Penetrant with Dy-Chek Dye ® ae ‘ 
and semi-machined parts ot any size for complete details today! as are revealed 


67 SPECIALIZED SERVICE CENTERS 
For Cleaning or Metal Conditioning Problems...Turn to Turco First! ide 


border 


asf and rt 


Hot or Cold Immersion Sproy Washing Steam Cleaning 


TURCO 


Chemical Processing Compounds 


Factories 


Nework, Chicago, Houston, los Angeles 
Solvent Sproy Phosphote Cooting Paint Removing 
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500° F. Embrittlement in 
Quenched and Tempered 
Steels * 


F° K STEELS of commercial alloy 

types were used in an investiga 
tion of the phenomenon of “500° F 
and 
tempered steels and of the mechani 


embrittlement” in quenched 


cal properties of tempered martensite 


structures and bainité structures at 


The 
used were A.L.S.1L. 1340, 2340, 4340, 
and a vanadium-modified 4330. The 


various strength levels. steels 


investigation consisted of determin 
ing tensile properties of both mar- 
tensitic and bainitic structures after 
various tempering treatments; room- 
temperature values 


Impact energy 


for quenched samples in the as- 


quenched condition, and after tem- 
pering in the range of 300 to 1000 
F.; room-temperature impact energy 
values for quenched samples after 


Fstob 


to meet your 


and 


Rapid Quench Oven for 
heat treating aircraft parts 


Young Brothers Ovens are designed and built to meet the most 


exacting requirements of the metal-working industry. 


Leading 


manufacturers in this field are finding that Young Brothers Ovens 
are vital in improving the quality of their products and increasing 


production. Various branches of the Armed Services, too, have 


approved the use of Young Brothers Ovens where heat treating 


applications are required. For over 50 years Young Brothers 


has been continually developing batch and conveyor ovens for 


new processes, materials and products. The proven depend- 


ability of these ovens for heat-treating requirements up to 950° F. 


is your assurance of finest results at lowest cost. 


engineers are available 


for consultation without 


Experienced 
obligation. 


Write for Bulletin 14-T on heat-treating. 


YOUNG BROTHERS COMPANY 


1829 Columbus Road 


1896 


Cleveland 13, Ohio 
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tempering for durations ranging from 
5 min. to 4000 hr. at temperatures 
from 212 to 700° F.; 


transition curves for quenc hed sam 


impact energy, 


ples and bainitic samples tempered 
at various temperatures; and X-ray 
diffraction studies to determine the 
effect of time and temperature on 
the nature of martensite decompo 
sition products in the steels on 
tempering. 

Room-temperature impact results 
on samples quenched and tempered 
in the range of 400 to 700° F. showed 
a maximum at 400° F. and a mini 
mum in the range of 500 to 600° F 
for all steels. In general, embrittle 
ment appeared in relatively short 
periods of time at the higher tem 
peratures and was displaced to in 
creasingly longer times as the tem 
perature was lowered. The effect of 
continued tempering, following em 
brittlement, of the faster tempering 
steels 1340 and 2340 resulted in im 
provement of impact energy, indi 
cating that over-aging might be in 
volved. ‘The time required was on 
100 hr. The 
investigation of transition tempera 
that | hr. in’ the 
100 to 500° F. 
transition temperature over the nor 
800° F., but a 


shorter time of 5 min. in this rang 


the order of more. 


tures indicated 
range of raised the 


mal obtained at 


lowered the transition temperature 
and raised the super-transition im 
pact-energy levels. 

Entirely 
produced by isothermal transforma 
10 to 20° F. above the Ms 
Mixed structures of 


martensite 


bainitic structures were 
tion at 
temperature. 
tempered and bainite 
were produced by isothermal trans 
formation below Ms. The relation 
ship of tensile strength to hardness 
was the same in the bainitic struc 
tures as in tempered martensite, and 
the reduction of area and elongation 


both 


when compared at the same strength 


were the same in structures 


values. These bainitic structures ex- 
hibited essentially the same transi 
tion temperature in a given steel 
regardless of the strength level to 
which they were tempered but the 
super-transition energy level in 
creased as the strength level of the 
steel dropped. 

At the same strength level both 


(Continued on p. 262) 


*Digest of Embrittlement of 
Alloy Steel at High Strength Levels”, 
by L. J. Klingler, W. J. Barnett, R. P. 
Frohmberg, and A. R. Troiano, @ 
1953 Preprint No, 27. 
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Plating on Aluminum 
made EASY with 


Hundreds of manufacturers throughout the United States are now using electroplated 
aluminum. The Alumon process is simple. The work is merely cleaned, dipped in acid, 
dipped in Alumon and is then ready for electroplating with copper, nickel, and other 
metals. The process is suitable for plating most wrought and cast alloys. .. The cost of 
using Alumon is low, being less than half a cent per square foot of surface area treated. 
The process can be fitted easily into regular plating cycles. Bulk or barrel plating readily 


done. Upon request we'll gladly send you the Alumon Process Bulletin. 


Write for literature on Alumon and check list of literature on sixty Enthone products and 
processes for better metal finishing. 


*TRADE-MARK REG. U.S. PAT. OF F. MANUFACTURED UNDER U PATENT 2 142.564 
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PROCESSES 
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154 ideas 


on ways 
fo use... 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 


The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. 


Moly-sultide 


ALITTLE DOES A LOT 


The lubricant 


for extreme conditions 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36.NY 


Please send me your Free Booklet 
on Moly: sultide 
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500° F. Embrittlement 
of Alloy Steel 


Continued from p. 260 
tempered martensite and tempered 
bainite had the same transition tem 
perature unless appreciable embrit 
thement had developed As the 
amount of tempered martensite in 
the mixed structures was increased 
the energy level of the entire impact 
transition curve tended to drop to 
that for martensite temipe red to the 
same strength level. Unlike marten 
site, extended tempering of bainite 
at 500° F. did not cause deteriora- 
tion of impact properties, indicating 
that high-strength bainite is not sub 
ject to embrittlement by low tem 
perature aging. 

X-ray diffraction examination was 
made of extracted residues of sam 
ples quenched and tempered at vari 
ous temperatures within the range 
from 212 to L000” F.. and for times 
of 30 see. to 2750 hr Above 500 
I. only the normal diffraction char- 
acteristics of cementite were ob 
served At 500° F. and below, a 
new structure was found which cor 
responded to hexagonal! close pac ked 
epsilon carbide The sequence ot 
carbide transition on tempering at 
500° F. and below, common to all 
steels, consisted of the formation of 
epsilon carbide first, followed by 
platelet cementite, and finally by 
conventional cementite. 

Composition exhibited a marked 
influence on the nucleation of ce 
mentite which was most rapid in 
A.LS.1. 1340 and slowest in 4330 
The time-temperature relations for 
embrittlement and the nature and 
sequence of carbide structures ex- 
hibited a definite relationship the 
initiation of embrittlement was al 
wavs coincident with the initial tor 
mation of platelet cementite and the 
gradual disappearance — of epsilon 
carbide. The X-ray diffraction studies 
of bainite structures indicated that 
epsilon carbide was not present. The 
only carbide constituent was platelet 
or regular cementite. 

Based on impact behavior and 
changes in structure on tempering 
the “500° F 


quenched and tempered steels is 


embrittlement” 


said to be due to a precipitation and 
aging mechanism. It is postulated 
that, due to the localized pre« ipita 
tion of platelet cementite in the 
Continued on p. 264 


Lorco compounds 
put new precision 
into barrel 
finishing 


NEW LORCO COMPOUNDS enable 
you to actually remove metal and 
achieve extremely low micro-inch 
finishes in greatly reduced time 
cycles. They create outstanding metal 
color and luster, and enable you to 
tumble ports which previously defied 
normal tumbling operations. 


VERY HIGH CONCENTRATION of 
these precision barrel finishing com- 
pounds reduces storage problems and 
transportation costs . . . in most cases, 
you use ounces as compared to 
pounds. Annual savings amount to a 
considerable amount of money. 


Working samples of most Lorco Com- 
pounds are yours without charge .. . 
prove their efficiency, their superior 
results, in your own plant on your 
own metal products. In addition, Lord 
Chemical Corporation will process 
sample parts and render all technical 
assistance and recommendations 
gratis. 


For precision barrel finishing, descal- 
ing, deburring, finishing, coloring, 
and burnishing . . . standardize on 
lorco Compounds. We also offer 
tumbling barrels and auxiliary equip- 
ment... and tumbling media of all 
types. Write for details. 


CASE HISTORY BROCHURE describ- 
ing Lorco Compounds is yours on re- 
quest. Write for Bulletin LCC-53-1. 


BARREL FINISKING 
COMPOUNDS @ TUMBLING 
BARRELS @ MEDIA AND 
AUXILIARY EQUIPMENT 


2068 S. QUEEN ST. 
YORK 5, PENNA. 
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\ 
| CHEMICAL CORPORATION 
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Michelangelo 


were alive eee 


. . . he would probably consider the technical 
and metallurgical perfection of Sivyer 
castings as a work of art. A foundryman of no 
mean ability . . . he would be quick to 
recognize the craftsmanship of Sivyer methods 

. the know-how and precision with which a wide 
variety of complicated castings are produced, 
Sivyer insistence on the highest standards 


of compositional accuracy —uniformity of internal structure, dimensional accuracy and good finish means 


lower costs—better performance. It will pay you to consult Sivyer on your steel casting problems. 


the HALLMARK of better steel castings 


Sivyer castings are identified with the famous <§> marking 

—your assurance of the finest in high alloy and 


specification steel castings. 


SIVYER 


SPECIFICATION STEEL CASTINGS 


SIVYER STEEL CASTING COMPANY MILWAUKEE 
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NEW METALLOGRAPH 90% SMALLER 


Does full scale work; costs no more than metallurgical microscope 


Meet the new Galileo CSF Metallurgical 
Microscope and Metallograph func- 
tionally designed to handle every phase 
of routine metallographic work in 90 

less space than comparable units. Util- 
izing the Le Chatelier, or inverted, type 
microscope, Galileo designers cut CSF 
operations to an area of 13”x8"x8". Best 
of all, the CSF costs no more than a 


Imported and serviced by 
OPPLEM COMPANY, INC. 
Established 1890 
352 Fourth Ave., New York 10,N.Y 


conventional metallurgical microscope 


POLAROID BACK SPEEDS PHOTOS 


The 2'.”x3'.” reflex camera of the CSF 
takes both plate and roll film with mag- 
nifications to 1500X%. The Polaroid cam- 
era back now available for the CSP, 
produces photos in 60 seconds and elimi- 


nates dark room or proc- 
wry essing delays. An inclined 

eyepiece tube provides 
visual observation to 
1000X and group observa- 
tion is made possible by 
projecting the light beam 
onto a screen 

Two dry objectives for 
low and medium magnifi- 
cation oll immersion 
objective for high mag- 
nification objectives 
meet standard ASTM 
magnifications from 50X 
to 1500X. Micrometric 
movement for fine focus 
graduated to 2 microns. 

; Seven interchangeable 

photographic eyepiece 

For details on the CSF 
and other Galileo instru- 
ments of outstanding 
modern design, write to 
the address below 
Dept. MP. 


Continuous Mesh Belt Conveyor Furnaces, 
with moderate width ond length of belt, for 
medium capacity in sintering pressed fer 
rous and non-ferrous metal powders. 

Continuous Roller Hearth Furnaces for 
larger capacity of pressed metal products 
loaded in trays. 

Batch Type Furnaces in many sizes. 

Fuel-Fired Furnaces for temperatures to 
2000° F., equipped with alloy muffle. 
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W. S. ROCKWELL COMPANY 
| FURNACES * OVENS + BURNERS * VALVES * SPECIAL MACHINERY 
2043 ELIOT STREET + FAIRFIELD, CONN. 


FOR SINTERING POWDERED METALS 


Electric Furnaces with resistance elements 


for temperatures to 1800° F. and Globars 
to 2400° F. 


Cooling Sections may be provided for 


cooling product to any required temperature. 


Provision in furnace and cooling section 


for sintering in protective atmosphere. 


Get our recommendations to fit your re 


quirements. 


500° F. Embrittlement 
of Alloy Steel 


Continued from p. 262 

prior austenite grain boundaries pre 
ceding the general precipitation of 
cementite, a thin ferrite networh 
produced surrounding highe: 
strength martensite in a less ad 
vanced stage of tempering This 
condition is thought to be respons! 
ble for the brittle behavior his 
theory requires that epsilon carbide 
precipitates first at the grain boun 
daries but it is in equilibrium with 
0.25% carbon martensite which. un 
like: ferrite, is a relative ly high- 
strength material and does not lead 
to brittleness. 

The authors propose three ap 
proaches toward minimizing embrit 
tlement in quenched and temp red 
steels at high strength levels 

J Development of special analy 
ses with retarded martensite tem 
pering characteristics 

2 Development of faster temper 
ing martensite steels so that over 
aging will occur and embrittlement 
be eliminated in practical temper 
ing time. 

3. The development of — steels 
which can be treated to 100% high 
strength bainite. A. H. 


Fracture of High-Purity 
Ferrite Crystals* 


AS INVESTIGATION was undertaken 

to shed further light on the 
mechanism of slip in single crystals 
of high-purity metals under both 
tension and compression, and as a 
function of the test temperature 

Three high-purity irons, contain 
ing a small amount of a strong ce 
oxidizer, were used for the experi 
mental work. Two of the alk Vs 
were prepared by making an oxi 
dized melt of electrolytic iron which 
was rolled into 0.010-in. strips 
These were deoxidized by heating 
for 6 weeks at 1100° F. in dry 
hydrogen. The strips were then 
melted under vacuum with 0.1 and 
0.3% Ti being added to the respe: 
tive heats. The third heat differed 
in that carbon, rather than titanium 


Continued on p. 266 


*Digest of “Flow and Fracture of 
Single Crystals of High-Purity Fer- 
rites”, by R. P. Steijn and R. M 
srick, @ 1953 Preprint No. 36 
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DESPATC 
Guick Guenchy 


THE FURNACE OF PROVEN SPEED AND 
DEPENDABILITY IN THE SOLUTION 
HEAT TREATING OF ALUMINUM! 


EIGHT SECONDS OR LESS is all the time required from heat chamber 
to complete quench with this DESPATCH high production aluminum 
heat treating furnace now operating in the aircraft division of a large 
automotive firm 


910° F. IN 25 MINUTES: A 426 KW heater has sufficient capacity to 
raise a 950° aluminum work load plus a 1000+ steel rack to 910° F. in 
25 minutes. Two high volume recirculating fans of 25,000 CFM each EFFICIENT FOG QUENCH 
deliver heated air to the furnace, and heat uniformity is assured within PREVENTS WARPAGE 

An intermediate fog quench at floor level 
ELEVATORS AND WORK CHAMBER DOORS are hydraulically operated is provided before load is immersed in 
and interlocked with push button controls providing automatic sequence recessed tank. A series of fog jet nozzles 
operation thru the complete cycle from heat treating to quench to are so arranged as to cover the load com 


. pletely with a dense fog, a precaution 
unload. Furnace takes a work rack 4’ wide, 5’ high and 22’ long 9 
against warpage of certain aluminum parts 


IN The fog quench may be by passed if desired 


PLAN FOR THE FUTURE WITH DESPATCH 


DESPATCH ENGINEERS are designing it will pay you to keep DESPATCH in mind 
heat treating equipment today with tomor ecause DESPATCH equipment is tailored 
row's higher production demands in mind. to your particular needs to give you the 
When planning for the future in your plant = most efficient operation at lowest costs 


a + 5° F. Furnace is designed to operate up to 1250° F. when desired 


Write, wire or coll Dept. P 


DESPATCH 


will on ‘OVEN COMPANY 


heot treating 


MIMNMEAPOUS OFFICE: 6195.2 om 
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of this FURNACE 
booth No 2429 a! 
ey /a ONEERS IN ENGINEERING HEAT APPLICATIONS FOR INDUS 


A simple method of 
controlling temper- 
atures in: 


© WELDING 

© FLAME-CUTTING Also 
© TEMPERING available 
FORGING in pellet 
* CASTING and 
MOLDING liquid 
DRAWING 


STRAIGHTENING 
HEAT-TREATING 
IN GENERAL 


It's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 


the specified temperature has gives up 
been reached. to 2000 
readings 


Available in these temperatures ( F) 
—— 
3 263 400 950 1500 
125 275 450 1000 1550 
138 288 500 1050 1600 
150 | 300 | 550 1100 1650 
'63 | 313 | 600 | 1150 | 1700 
oa 325 650 1200 1750 
200 338 700 1250 1800 
213 350 750 1300 1850 
225 363 800 1350 1900 
238 375 850 1400 1950 
250 388 900 1450 2000 


—Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


ORDON: 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 


Dept. 15 - 3000 South Wallace $1., Chicago 16, Il. 
Dept. 15 - 2035 Hamilton Ave., Cleveland 14, Ohio 
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Fracture of High-Purity 
Ferrite Crystals 


Continued from p. 264 
was used for the final deoxidation 


fo produce the single crystals 
strips of these steels were plastic ally 
strained a critical amount and an 


nealed at progressively increasing 
temperatures from 450 to S90" ¢ 
(S40 to 


mosphe re. The 


1635 ~F.) in a helium at 
crystals thus 
0.200 x 


tensile test bars 


single 
produced occupied the 
gage section of the 

Phe single crystals were polished 
electrolytically and their orientation 


both before and after deformation 


was determined using the Laue 
back-reflection tec nique. 
Pension and « ompression tests 


were conducted temperatures 
varving from room down to liquid 
air. The rate of straining was 0.0] 
After deforma 


tion, the position of the glide ellipses 


in. per in. per min. 
was determined — microscopically 
from the surface slip markings 

As a 


the authors conclude 


result of this investigation 


1. Slip in iron occurs on planes of 
the 11] 


shear in these planes varies continu 


VAD The resistance to 
ously between the (110 y—0, and 
the (112), w—30 

2. There is strong evidence that 
tensile and compression deformation 
as the 
tion of the glide plane is concerned 


are not the same as far selec 


3. Low-temperature deformation 
whether by tension or compression 
always shifts the selected glide plan 
toward the (110) side of the 

The 


gle crystals is dependent on the 


FAS) 
nature of tracture of sin 


temperature and the crystal orienta 


tion. All crystals were ductile at 

room temperature and showed 

brittle cleavage at ISS ( 
300° F.). 


Thiet al 
belief that a 


critically resolved shear stress is not 


5. Observations on 


twinning confirmed the 


the criterion for twinning. 
The dodecahedral 


shear stress ton slip MICTCASES sharp 


critical 


lv with decrease ot temperature be 
low room temperature 
7 Slip on high-indices planes can 
Continued on p 265 


NOW — safe, practical 
RADIOGRAPHIC INSPECTION 


at truly low cost... 


lor 


Send for bulletin giving specifications, 


construction and operation data, 


handling of up to 


million volt X-ray, 
thicknesses ranging trom less than 
to over 6” 


TECHNICAL 


6 SCHOULER COURT 


With Technical Operations’ DES (a new 
directional 


exposure shield) for the safe 


10,000) millicuries of 


Cobalt 60. The DES was specifically designed 
for radiographic inspection of castings. 
ments, 


weld 


assemblies, forgings, etc. It is the first 


real step forward in industrial radiography 
since 


to. 


X-ray. 


Producing radiation equivalent 
the DES can be used 
of steel, brass, bronze, ete. 


SAFE — The need not 
leave the room during exposures 


radiographer 


PRACTICAL Fxposure 
from hours to minutes 
easy. Control of the 


times are cut 
Calculations ar 
beam is simple 
Mounted on a castered lift truck 


INEXPENSIVE Much lower cost for 
basic equipment (less than $4000). No 
expensive shiclded room required. No 
Maimtenance No tubes to 


No circuitry to be serviced, 


OPERATIONS INC. 


* ARLINGTON 74, MASSACHUSETTS 


re 


See us at Booth No. 2771 National Metal Show—Cleveland 
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KLOSTER STEEL CORPORATION 


WAREHOUSE 


warexouss 224-228 NORTH JUSTINE: STREET, CHICAGO 


PHONE ... HAYMARKET 1-3450 


3 


Ps 
| 
fa FOR EVERY TOOL & 
: 4 


SPECIFY 


WES 


for GUARANTEED 


@ RELIABILITY 
@ ACCURACY 


ECONOMY 


Pyrometers with the above features are 
available for all industrial applications. 
This complete line of instruments handles 
any temperature control problem... 
On-Off Controllers, High Limit, 
Proportioning, Three Position, 
Program, Portable Temperature 
and Stepless Controllers. Write for 
detailed bulletins. 
Also! Ask for New 24-page 
Thermocouple and 
Accessory Bulletin. 


TRATION 


FORMERLY TACO WEST CORPORATION 


© MINIMUM MAINTENANCE 


ument. 525 N. Noble Street 


Chicago 22, Illinois 


NEW CATALOG N-1—Has complete pot 
Paste pon to letter- 


specificati 


Protects against heat oxidation and scaling 
... plus all the advantages of pressed steel 


@ Yes, double or triple pot life—under proper operating condi- 
tions—with Eclipse “Metallized” Pressed Steel Containers for 
your high temperature heat treating. Choose from three special 
coatings designed to resist heat oxidation and scaling at various 
temperature ranges “ to 1850° F. You'll get all the additional 


advantages of pressed steel: faster heat-up... lower fuel cost... 
more uniform heating... protection against sudden failure... 
lower first cost... longer pot life... and greater furnace produc- 
tivity. Plain or “Metalized’’—available in all standard sizes. 


ECLIPSE FUEL ENGINEERING CO., ROCKFORD, ILL. 
ECLIPSE FUEL ENGINEERING CO. OF CANADA, LTD., TORONTO, ONTARIO 


FCLIPSE FUEL ENGINFERING CO 


Individual 
Street Address 


head or postal card and mail today. 
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; 1127 Buchanan St., Rockford, Illinois 
CALL YOUR ENGINEER © Send free literature. 
Firm Nome 
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Fracture of High-Purity 
Ferrite Crystals 


Continued from p. 266 

be explained by considering the 
atom movements required by (111 

shear in a hard sphere model of a 
body-centered cubic lattice Hypo 
thetical curves are deduced showing 
the relative variation of the resist 
ance to shear along the (111) zone 
On the basis of these curves, some 
observations regarding slip on body 
centered cubic metals and alloys can 
be explained qualitatively 


Effect of Pearlite Spacing 
on the Transition Temper- 
ature of Steel* 


of pearlite spacing or 

interlamellar distance on impact 
transition temperature and tensile 
properties is described for four steels 
ranging in carbon content from 
0.01% to 0.78% 
lamellar spacing was attained by 
quenching into lead at 900, 1000 
1100, 1200 and 1250° F. All steels 
were melted in a basie-lined induc 
tion furnace and were fully killed 


with aluminum. 


A variation in inter 


Four criteria for determining tem 
perature were: (d) average energy; 
(b) temperature at 20 ft.-Ib.; (c) 
50% brittle fracture; and (d) first 
sign of brittle behavior. In the 0.01% 
carbon steel no difference in transi 
tion temperature was found when 
the lead quench bath temperature 
was varied from 1250 to 900° F 
regardless of the criterion employed 
This would indicate that the transi- 
tion temperature of ferrite is unat 
fected by quenching temperature 

In the 0.20 and 0.40% carbon 
steels, transition temperatures were 
lowered with decreasing pearlite 
spacing with all methods of evalua- 
tion. In the eutectoid steel, how 
ever, only the “20 ft-lb.” transition 
temperature criterion indicates any 
effect of pearlite spacing on transi 
tion temperature, the temperature 
being lowered with finer spacing; 
the other criteria indicate no effect 
whatsoever of interlamellar spacing. 

(Continued on p. 270) 

*Digest of “The Effect of Pearlite 
Spacing on Transition Temperature 
of Steel at Four Carbon Levels”, by 
J. A. Rinebolt, @ 1953 Preprint 1s. 
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x Visit Our Booth 
Ne. 2719 
Metals Show 
Cleveland 
a 
ECLIPSE “‘METALIZING” PROCESS | 
POT COSTS IN HALF! 


The Park Neutra-gas Story: 


No sludge, no de-carb in neutral* salt baths 


rectified by Ansul methyl chloride! 


A patented development of Park's research labora- 
tory, the Neutra-gas process efficiently and economically 
neutralizes chloride base salt baths .. . maintaining 
them free of de-carb in temperatures ranging from 
1350°F. to 2300°F. The decarburizing oxides present 
are chemically converted back to chlorides by passing 
methyl chloride through the molten baths. 

No solid rectifiers and their subsequent sludging are 
needed. No fresh salt additions are required except to 
replace drag-out. Fluidity of salt is maintained like new 
and sluggishness caused by solid rectifiers is eliminated. 

Complete details of the Neutra-gas process plas 
valuable information on neutral salt baths, their opera- 
tions and uses, are described in a technical pulletin 
available to you by mailing the attached coup6n. 


* Truly neutral chemically. Alka- 
linity can be maintained at zero. 


ZL 


Ansul Methyl! Chloride (CH,Cl) is a liquefied 
gas, 99.98% pure (by weight). 

Patent number — 2474680 — Nevtra-gas 
Process license fee, $25.00 per year. 


Third in @ series of advertisements describing Park processes on the job. 


At Commercial Steel Treating Corp., in Detroit, salt 
bath furnaces are daily cleansed of all impurities. 
Rectifying gas is bubbled into Park Nu-Sal Neutral 
Salt molten at its operating temperature of 1500 F. 


Even high-speed hardening baths up to 2300 F. are 
easily maintained neutral. At Commercial, both pre- 
heat and high heat are rectified daily to zero 
alkalinity. Rectification is at 1850 F. in the high 
heat, done either on idling time or when furnaces are 
being used for hardening high carbon, high chrome 
die steels. Salt is Park Pre-heat 117, and Park 
High Heot 175-S. 


* Liquid ond Solid Carburizers * Cyanide, Neutral, 
and High Speed Steel Salts + Coke + Lead Pot Carbon 
* Charcoal * No Carb * Carbon Preventer * Quenching 
and Tempering Oils * Drawing Salts * Metal Cleaners 

* Kold-Grip Polishing Wheel Cement 


PARK CHEMICAL CO. 


8074 Military Avenve © Detroit 4, Michigan 
Send free bulletin on Park Neutra-gas Process. 


Company 
Address 


City Stote 


| 

Position | 

| 
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“All| said was our costs had gone down now that we are using Columbia 


EXTRA tool 


COLUMBIA TOOL STEEL COMPANY «+ CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels—High Speed Steels (UM 
Die Steela—Hot Work and Shock Resisting Steels (0 
Carbon Tool Steels. 


clusions based on the 20 ft-lb. eri- 


Putting into MET. 


4 
ALS sing 1BS6"" 

4 i 


= 
| 
| 
303 Belmont Avenue, Brooklyn 7, N.Y. Dickens 2-4900 =& 
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Effect of Pearlite Spacing 
on the Transition Temper- 
ature of steel 


(Continued from p. 268 


In the reviewer's opinion, the con 


terion would not be valid inasmuch 
as the various pearlites have differ- 
ent impact-energy levels whose dif 
ference is maintained uniformly with 
decreasing temperature, This would 
indicate that with the 20 ft-lb. eri 
terion there is also no change in 
transition temperature with pearlite 
spacing. ) 

The effect of quenching tempera- 
ture or transition temperature ob 
served in the 0.20 and 0.40% carbon 
steels may be due to differences in 
percentage of pearlite rather than 
interlamellar spacing. The effect of 
pearlite spacing depends upon the 
method — of determining — transition 
temperature 

Tensile and yield strengths, hard 
ness, and reduction of area 11 reased 
with decreasing interlamellar  dis- 
tance, whereas the elongation was 
virtually unaffected. 


A. H. Raven 


Shell Molding of 


Magnesium” 


problems are encountered 

in the application of shell mold- 
ing to magnesium alloys. Thus, (a) at 
pouring temperatures, molten mag 
nesium is reactive with oxygen, mois 
ture and silica sand, and (b) mag- 
nesium alloys are of low heat capac 
itv and are poured at lower tempera- 
tures than most alloys capable of 
shell molding. 

An experimental program was cat 
ried out to solve problems associated 
with (a) by investigating and evalu 
ating inhibitors applied as mold 
washes, mold flushes and mix addi 
tions and with problem (b) by devel 
opment of a collapsible shell-core 
mix. Finally, the principles devel 
oped in the two studies were applied 
to a small production part for com 
parison with sand and permanent 

(Continued on p. 272 

*Digest of “The Application of 
Shell Molding to the Production of 
Magnesium Castings,” Report PB 
111049, published by the U.S. De- 


partment of Commerce, Washington 
25, D.C. 
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ichrome 


made electric heat possible! 


since then... 
The Standard of Quality 
for Electrical Alloys 


When Driver-Harris int el Nichrome® in L908, depend: 
cleetric heat ible for the forest tine 


year, Nichrome loons the weal alloy fo 


ectrie heat in dow and trial equipment 


nts of all t tun ral 
trical home appliance s to large industrial furnace 


of this excellent alloy. 


Naturally, we take particular pride in our trademark: Niehrome 
—vranted sole ly and wholly to us by the United States Patent 
Othee forty-five years ago Repre enting a series of supe rh heat 

ing and resistance alloys, deve lope ind produced only by 
Driver-Harris, this trademark symbolizes long lift 


operation to manufacturers 


lucer of Nichrome 


lover SOother alloy 


nue and heat-treat 


St ALLO, 


Driver-Harris Company 
HARRISON, NEW JERSEY _ 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


Vanufactured and sold in Canada by The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Conada 
Factories: U.S.A., CANADA, ENGLAND, IRELAND, FRANCE, ITALY, SPAIN Representatives in 38 COUNTRIES 
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MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE AND ELECTRONIC ALLOYS IN THE WORLD 


FURNACES 


UP TO 2000°F. OR MORE 


This car-type annealing furnace 
is an example of the heat treat- 
ing furnaces designed and engi- 
neered by the Carl-Mayer Corp, 
This particular car bottom fur 
nace was designed for the heat 
treatment of chain up to 2000°F. 
at Cleveland Chain & Mfg. Co. 
We also build furnaces for other 
uses, including aluminum and 
magnesium heat treating. 


This battery of three aging ovens incor- 
porates direct gas-fired recirculating 
air heating systems and other features 
which contribute to uniformity and 
faster, more economical production in 
a large aluminum company. 


Investigate the advantages pat- 
ented features offered in the heat treat- 
ing furnaces and ovens designed and 
built by the Carl-Mayer Corp.—vwrite 
for the new, illustrated folder today. 


Bul. HT-53. 


THE CARL - MAYER CORP. 
3030 Euclid Ave., Cleveland, Ohio 
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HEAT TREATING 


Shell Molding of 
Magnesium 


Continued from P 270 


mold castings of the same part. The 
tensile properties of shell mold cast- 
ings were equivalent to the other 
castings tested. 

The mixes for both inhibitor evalu- 
ation and core breakdown evaluation 
were prepared in a laboratory muller. 
Sand as a wetting 
agent (2 ce. per 1000 g. of sand) 
after which the 
After 3 min. more 


and_ kerosene 


were mulled 2 min 
resin was added 
of mulling, the inhibitor was added 
and the mulling continued another 
Satisfactory 


resin in the sand was obtained. There 


3 min. distribution of 
was no indication of segregation. 

To evaluate inhibitors, about 35 
shells were made using a magnesium 
alloy pattern plate containing a 2-in. 
thin-walled 


small hand pattern plates. Pattern 


cube and a cup and 
plates were cleaned and lubricated 
with a silicone compound and then 
heated in a reverberatory furnace to 
100 to 500 F.. 


furnace and clamped inverted on the 


removed from the 


dump box containing the sand-resin 
mix. The dump box was inverted and 
the mix was in contact with the hot 
pattern plate for times of 7 to 20 sec.., 
depending on pattern temperature. 
This resulted in a shell \ to 3/16 in. 
thick. The dump box was reverted 
and the pattern with its adhering 
shell was cured at 400 to 600° F. so 
as to obtain maximum hardness in 
the hot cure test. 

Inhibitor agents were tested as 
mold washes, mold flushes and shell- 
Mold washes tried 
(HsBO,) and Dow 
No. 181 agent as methanol solutions, 
and potassium borofluoride (KBF.) 
as a weak solution which necessitated 


mix additions. 


were boric acid 


shell drying prior to pouring. The 
mold flushes were made with SO», 
and flushing was carried out by itself 
and in combination with various 
washes and additions. 


Inhibitor 


the sand- 


resin mixes were boric acid, potas- 


additions to 


sium borofluoride, ammonium boro- 
fluoride ammonium fluo 
((NH.):SiF.) and ammoni- 
um sulphate. Addition agents were 
introduced in amounts varying from 
0.25 to 1% Addition 
agents were also evaluated in various 


silicate 


of the mix. 


combinations. (Cont 


on p 276 


METALLOGRAPH 


and Universal 
Camera Microscope 


VISUAL OBSERVATION ond PHOTOGRAPHY 
OPAQUE ond TRANSPARENT SPECIMENS 


BRIGHT FIELD, DARK FIELD 
and POLARIZED ILLUMINATION 


This the instrument all metals engineers are 
talking about Instantly converted for transparent 
speciz usi th tted essorte 
(in Ur mpara 

i ar anm t 


apparat 
hardwood case 


f.o.b. Boston. COMPLETE 


crometer ¢€ piece, filn 
Onty 


Model MMU’ pioneers several new features available 
first time 


for the me, as well as including features 
un ment'’s ling for over twice i 
inusually For metals and other 
specimens and also transparent specimen inder 
both ordinary and polarized light. An ideal, all 
purpose laboratory instrument. 25-1500 


@ transformer built into 
microscope base 
@ vertical tluminator with 
diaphragm and 
filter 
@ illuminator mounts on 
tage for oblique lighting 
} unts sub 


iminator 
stage for transparent 
specimens 

@ course and fine focusing 

@ fo wable stage 

@ calibrated drawtube 

ev larizing apparatus 

@ revolving noseplece wit! 
objectives 5X, 10%, 
100* 

@ eyepleces P10x 
K15* 


COMPLET! with all accessories, $ 
f.o.b. Boston Only 287 


Write to Dept. P-10 for Uustrated literature 


204-206 MILK STREET, BOSTON 9, MASS 


~ a 
| 
+f 
| e the mage 1s Hut matically “iin focus in the 
camera—-the transition from observation to 
photography nstantaneou 
© camera, light. variable transformer, 
@ complete range f magnification: 2 500) » 
visually, 37 2250 * ph tographically Equipped 
: with Objective lenses and rev ing nosepiece, 
graphic eyepiece: on ving 
a 
4 
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BILLET HEATER FOR 


STEEL 


INDUCTION MELTING 
FURNACE FOR STEEL, 
ALUMINUM, BRASS, 
COPPER 


INDUCTION UNIT 
FOR 
SHELL NOSE HEATING 


GECO 
Division 
of 
MORRISON 
ENGIN EERING 


2222 FAIRHILL RD. 


LOW FREQUENCY INDUCTION 


ALUMINUM, BRASS, COPPER, 


OHIO 


LOW FREQUENCY 
DUAL FREQUENCY 
INDUCTION HEATING 


Nf ali the advantages 
of INDUCTION HEATING 
at Of previous costs 


veg 


Space reduced by 65°. 

Power costs reduced by 40°o. 

Labor crew reduced by 35°. 

Steel saving up to 10%. 

Die life increased by 60°o. 

Product quality, shop working conditions greatly improved. 


As a result of the above operation, the initial equipment 
cost will be saved in approx. 250 8-hour shifts! 


GENERAL ENGINEERING CO.,LTD, TORONTO, CANADA 
BRITISH-GECO ENGINEERING CO., LTD., LONDON, ENGLAND - SOCIETE MANGIN, PARIS, FRANCE 
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OGRESS IN NICKEL 
CHROME CASTING! 


Belt Conveyors by STANDARD Assure 


Continuous, Trouble-Free Service 


Rugged Construction. Two inch wide link hi: 


Replacement. Links 
form a continuous om ige across the width 


an elongated eye which pe 
quarter inc! removed quickly when 
life. 


Low Cost. Standard 
Heavy Loads. Multiple rib construction and high stand up under toug! 
creep strength all OS 3S 


Long Spans. Operations | 
ttures of 1800° F. are 
veyors. 


Meet Your Requirements. © 
tvailable in widths of 18” 


Long Life. Standard All 
been operated tor m 
proper nan 


om Tee A. 
4 
a 
: rmits hinge pins to be 
erica wit 
omer. 
r long spans in temper 
ible with Standard Cor tandard nveyors ar 
94” 98" 30" 26" 29” 
: 40”, 48”, 60”. They can be applied to most type: 
es y Belt Conveyors have f hardening and annealing turnaces witnout cost 
: than 18,000 hours wher ly alterations. Send us your applications; we’] 
; have been followed yuote you promptly. 
. 3 


SPECIAL LINK APPLICATIONS TO 
MEET INDIVIDUAL REQUIREMENTS 


VISIT US AT 


METAL SHOW 
Booth No. 1830 


DESIGN, PRODUCTION AND 
SUPPLY OF HEAT AND 
CORROSION RESISTANT 

NICKEL CHROME CASTINGS, 
BELT CONVEYORS AND 

RIVETLESS CHAINS 


1679 Collamer Road 
Cleveland, Ohio 


For precise, reliable thermal analysis 
HTV 


The unique new guiding system on the Leitz Dilatometer 
assures accuracy and dependability unmatched by any 
other dilatometer now available. Mistakes due to fric- 
tion caused by supporting points of the measuring bridge 
are completely eliminated. There is no sliding motion 
of the bridge surface against the supporting points. For 
extra convenience, the dilatometer stand, the photo- 
graphic camera and the electric furnace are mounted 
on a single base, so that all parts may be easily manip- 


ulated from in front of the instrument. 


If you require thermal analysis of ferrous or non- 
ferrous metals and alloys, titanium, ceramic building 
materials, glass, minerals, porcelain, coke or other ma- 
terials in the solid state, plan now to look into the 
outstanding advantages of the precision-built 
Leitz Dilatometer. 


Write today for catalog Micro 8161-MP 


E. LEITZ, ONC., Fourth Avenue, New York 16,N.¥ 


Distributor of World-tamous Producta of Ernat Lea Wetear, Germar 


Cameras + Lenses - Microscopes - Binoculars 


See us October 19th through 23rd at National Metals Exposition 


Cleveland, Onio— Booth 801 
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MARTINDALE 


ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our own 
factory where uniform hardness is assured by 
heat-treating in electric furnaces on which the 
temperature is closely controlled by electric eyes. 


Set AB (Burs) AF (Files) 
The above sets, with 44” diameter shanks, are 
composed of the 8 most popular sizes for gen 
eral use 
Over 200 sizes and shapes (total over 75,000 
pieces) are carried in stock for immediate 
shipment 


DEMAGNETIZER—Model D-3 


This tool quickly and easily removes magnetism 
from cutting tools such as cutters, drills, saws, 
etc., and thus keeps them free from chips and 
metal-slivers that reduce production. Cuts 
of tool maintenance. 


HEAVY DUTY ETCHER 


cost 


Model A-A has wide use as a production-line 
etching tool. With six heats it is effective on 


small parts and also on large pieces such as 
shovels, castings, etc. Complete with ground 
lead, heavy metal case, etc. 


See Us in Cleveland 


BOOTH NO. 2616 
NATIONAL METAL EXPOSITION 


Oct. 19-23, 1953 


Send for new Catalog No, 29 with 64 pages 


of Maintenance, Production and Safety 
Equipment. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohle 
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Shell Molding of 
Magnesium 


Starts on p. 270 


The inhibitor evaluation tests were 
made by pouring AZ 92 A alloy (Mg, 
9% Al, 2% Zn) at temperatures rang- 
ing from 1200 to 1450° F. into the 
variously washed, flushed or inhibi- 
shell Surface 


color, surface finish, sand adherence 


tor-bearing molds. 
and protection from burning were 
evaluated. 

An SO: flush of the mold cavity 
prior to pouring prevented the 2-in. 
cube from burning but did not in 
hibit the metal-sand reaction which 
resulted in surface discoloration and 
adhering sand. No additional protec- 
tion was observed when the SO: flush 
was used in conjunction with mold 
washes and inhibitor additions to the 
shell mixes. 

Of the mold washes, both boric 
No. 15] 


good protection against burning and 


acid and Dow agent gave 
metal-shell reaction. Potassium boro- 
fluoride wash deterred burning but 
casting surfaces were slightly rough- 
ened and discolored. This also was 
true when it was used as an addition 
to the sand-resin mix. 

All the added to the 
mixes had their characteristic surface 


inhibitors 


discoloration. Ammonium borofluor- 
ide gave the most satisfactory results; 
casting surfaces were discolored but 


there was no surface roughening as 


ig 
with potassium borofluoride and 
Ammonium 
sulphate did not inhibit the metal- 
shell addition of 1% 


boric acid to the mix yielded very 


ammonium fluosilicate. 


reaction. An 


good inhibitive results which were, 
however, nullified by difficulties in 
shell making. 

Because standards were lacking 
for determining the properties of 
sand-resin mixes for magnesium cast- 
ings, tests were designed to measure 
the hot cure, hot rigidity, transverse 
strength and permeability of the vari- 
ous mixes. These tests then provided 
the means for evaluating the useful- 
Thess ot Various sand resith mixes, 

The last problem to be investi- 
gated prior to actual shell molding of 
magnesium shell-core 
breakdown. A core blower was de- 


alloys was 
signed for making cores for use with 
shells to produce a thin-walled cup 
casting. Cores were pasted into shells 


(Continued on p. 278) 


TRI-CORE 


“Leak-Pruf” 


ACID-FILLED 


LDER 


THREE INDEPENDENTLY FLUX FILLED CORES 
ASSURES CONTINUITY OF FLUX. THINNER 
WALLS MEANS FASTER MELTING, UNIFORM 
FLUXING. 


@ Readily solders such difficult-to- 


solder metals as stainless steel, 
nickel, monel, etc. 


@ As active as zine chloride flux, yet 


far less corrosive. Flux residue is 


water soluble. 


@ Non-sputtering; reduces hazards to 


workmen and equipment. 


@ Chalk-like flux makes it leak-proof 


and drip-proof; eliminates possibil- 
ity of damage to tools, equipment 
and inventory due to leaky, old- 
fashioned acid-core solders. 


-C 
» 
for further information 
W rite eee 


ALPHA METALS, INC. 


62 WATER STREET, JERSEY CITY4, NJ. 


Look us up at the 
National Metals Exposition 
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ALUMINUM CASTINGS supplies three casting meth- 
ods. (1) Sand Mold; (2) Semi-Permanent and Permanent 
Mold, and (3) Precision Investment Casting. Small alumi- 
num sand castings, above, are 


machined by How ard 


electronic housings finisl 


& ZT! MAGNESIUM ALLOYS ZRE1 recommended for en 
gine castings operating between 300° and 500°F and for 
parts subject to fluid pres 
yo up to 650 F’. No solution heat treating four both. Howard 
supplies magnesium castings within three to four days 


after notice of need. if pattern is available. Sand mold 


sure. ZT1 operating temperature 


method used. Above Pratt & Whitney Arreratt’s J LS jet 
engine uses ZREI1 alloy castings. 


PRECISION INVESTMENT CASTINGS. /ivward produces intricate 
par ts in both ferrous and nonferrous metals, Surtace have 
velvet-like finishes. Tolerances held from +0002" to *0.008 
per inch. Lost wax method used. Sizes 


of industrial parts, 
above, are determined by grid lines. Each square i 


one 


DUCTILE IRON BAR STOCK -A new engineering material. Aver- 
age as-cast properties are high. Bars supplied in 12° length 
in round sizes of 1% ,1%°, 2% 2%”, 3%", 4%” and 6". 
Orders filled immediately. 


squa re, 


A FAMOUS FOUNDRY NAME FOR 40 YEARS 


101 IDEAS 
for Engineens 


Would you be interested in learning what Howard 
engineers and metallurgists have to say about some 
of the metals and methods described at left? You 
can, and by simply writing for the printed informa 
tion listed below. You'll wish to see the product 
advantayes of certain metals design ideas 
; successful applications and many other 
features. Ans one or all of these features are yours 
for a minute’s time and a 3e stamp: 


Write 


scribe 


for INVESTMENT CASTING—1C123. 10 pages de 
precision investment casting method, how 
it gives you more design freedom, what to watch out 
for in design. 


Write for MAGNESIUM MC63. 4-page pamphlet de 
scribes characteristics and properties of various 
alloys. 


Write for DUCTILE IRON DcC20] 
describes alloy’s characteristics, 
comparison with other metals 
description. 


| page booklet 
propert les and 
A comprehensive 


Write for DUCTILE IRON BAR STOCK Ds 203. Handy 
file card for ready reference to sizes, grade, proper 
ties, characteristics and uses. Also, lists “alloy” 
electric furnace iron solid and cored bar stock. 


HOWARD 


FOUNDRY COMPAN Y 


GENERAL OFFICES © 1704 N KOSTNER AVE © CHICAGO 39, ILLINOIS 


PLANTS CHICAGO MILWAUKEE LOS ANGELES 
WE LIKE | f 

A Mek Me BRA er . PPrR «A tt 
ELECT A . TA TEE . A . T 
A PERMA 4 fERROU At 
ON AENT AST . META 
HESES NTHOL LABORATOR!t woo METAL PATTERNS 

MACHINE SHOP rie 
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MERRILL 


MATERIALS HANDLING 
DEVICES 


oO) 

e AD 
LIFTING Clamp 

@ . 


TWIN LIFTER 


DRUM TILTER 


4 SIZES 


MERRILL BROTHERS 
56-31 ARNOLD AVENUE 
MASPETH, N. Y. 


METAL PROGRESS; PAGE 2758 


Shell Molding of 


Magnesium 


Starts on p 270 


and poured with AZ92A alloy at 
100° 


ated to determine ease of shell-core 


Various mixes were evalu 


breakdown 
Urea phenol formaldehyde and 
furfural phenol formaldehyde mixes 
with 3 and 5% resin content proved 
most satisfactory of those tested. Re 
tained strength was low and they 
were equal to or better than the core 
normally employed itt produc 
tion Which was used as a control in 
Other 


agents tested were phenol formalde 


breakdown rating bonding 


hyde urea formaldehyde, melamine 
formaldehyde, melamine-urea for 
maldehvde and an alkyd type resin 


Finally 


in these tests were applied to a pro 


the principles developed 


duction casting. Using magnesium 
alloy pattern plates, shells were made 
silica sand of 


5% Thor No 


resin and added ammoni 


from a mix of 95% 
No. 90 fineness 
2377 
itn borofluoride Cores were bonded 
with urea formaldehyde resin. 

Alloy AZ92A 
superheated, Was poured into the 
shell mold at 1400° F 


allowed to come to room tempera 


chlorinated and 
Castings were 


ture before being shaken out. Forty 
minutes after pouring there was still 
an evolution of noxious fumes from 
the molds. 

Five castings were made and these 
were solution treated and aged, 
along with five castings, each of the 
same part, made in green sand and 
in permanent molds. The 15 castings 
were radiographed, test bars were 
cut and radiographed, and_ tensile 
properties were obtained for four 
bars from each casting 

The tensile values fell into two 
groups according to location in the 
castings. On the basis of the higher 
group of properties, it would appeal 
that the shell-molded castings were 
appreciably better than the perma 
nent-mold castings and green-sand 
castings 

On test bars with low properties, 
radiographic examination revealed 
porosity. This porosity could be pre 
vented by devoting sufficient time to 
developing the optimum gates and 
risers for the castings but time for 
this was not available during the test 


program described. Sruanr Lyman 


our 


..- nothing like it! 


This revolutionary ANALYTICAL pH PROBE 
UNIT makes possible on-the-spot pH read- 
ings anywhere. No more trips to the labora- 
tory, no supports, beakers holders or sepa- 
rate electrodes. 

This PROBE UNIT has made possible a true 
pocket sized pH METER that simplifies pH 
determination and eliminates errors due to 
sampling techniques, turbidity, and presence 
of oxidizing or reducing agents. 

No indicating solutions, mea- 
surement of sample or color 
matching are necessary. 


Completely self- 
contained in water- 
proof ever-ready case 
with shoulder strap. 


PRICE $125.00 
Instrument size: 3x5-7/8 x 2-1/2 inches 
Case size: 3-3/4 x 6-1/2 x 4-1/8 inches 
Weight with accessories: 3 Ibs. 


‘ ANALYTICAL MEASUREMENTS, INC. 
585 Moin St, Chatham, N. J. 
Please Send Ful! Informotion To 


s 


* 
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e' 
HAND GRIP 
e 
DRAG CLAMP @ 
\ 
@ 
e 
easuremonts 
@ DRUM OPENER 


A SURE WAY 
to get 


factor in the tried and 
EASY-FLO and SIL-FOS low-tem- 
perature silver alloy brazing formula 
that gives you any brazing produc- 
tion you want at surprisingly low 
cost. It's a simple abc formula... 
where a — assembling parts with 
EASY-FLO or SIL-FOS preplaced at 
the joints...b using a fast heat- 
ing method such as oxyacetylene 
torch, furnace, electrical induction, 


INSECTICIDE 
BOMB 
Steel shell 
stampings and 
copper vapor 
tube joined 
with rings of 
EASY-FLO 
preplaced. Two 
girls turn out 
120 bombs per 

hour. 


Two TYPICAL EXAMPLES 


A BRAZING PRODUCTION EXPERT IS AT YOUR CALL 
Without obligation one of our field engineers will call and 
tell you if, where and how you can use the preplacement 
formula to advantage. Write and say when. FOR FULL 
FACTS IN PRINT write for a copy of BULLETIN 20... 


devising 
uction set-up that keeps assem- 
blies moving steadily to and through 
the heating station. This formula 
eliminates the human element from 
the actual brazing. It assures fast, 
reliable production with unskilled 
labor. 


EASY-FLO and SIL-FOS are avail- 
able in rings, washers, shims and 
other preformed shapes to suit spe- 
cific joint requirements. 


NAVY BUZZER 
CASE COVER 

8 posts and gasket 
brazed to cover 
with EASY-FLO 
wire rings preplaced 
Assemblies go thru 
furnace 1500 a day. 


OFFICES one PLANTS 


HANDY & HARMAN 


General Offices: 82 Fulton $t., New York 38, M.Y. 
DISTRIBUTORS IM PRINCIPAL CITIES 


The WHERE, WHY and HOW 
of Silver Alloy Brazing 


If you're interested in metal joining, you'll 
get a lot of useful information in the tree 
printed matter below. Write for one or all 
today 


BULLETIN 20 


Gives full details about 


low-temperature silver alloy 


brazing with EASY-FLO 
and SIL-FOS plus valu 
able information on joint 


design and tast heating and 


brazing production 


TORCH BRAZING 
INSTRUCTIONS 


Tells how to prepare part 
for torch brazing 
EASY-FLO and SII 
and how to usé 
for proper 


with 
FOS 
gas torche 

heating and 


flowing the alloys 

Covers the quick, low-cost - 


way to make broken © 
broaches, drills, taps, band 
saws and cutting tools of © AY mS 


all kinds, good as new with © e- (4) 
° 


EASY-FLO 


BULLETIN 17 


Gives complete step by-st 
instructions for brazing pipe 
and tubing to fittings with 
EASY-FLO and SIL-FOS 
It covers making vertical = 
up, down and horizontal 


joints Py 


BULLETIN TI-A 


Covers the brazing of car 
bide tips to lathe tools, mill 
ing cutters and other tools 
and parts with the alloy 
EASY-FLO No. 3 usin 
various heating method 


i 


TECHNICAL 
BULLETINS 


Contain the results of 
search into all phases of sil 
ver alloy br i7ing w rite and 
ask us to put your name on 
the Technical Bulletin mail 
ing list 


a 


DISTRIBUTORS COAST TO COAST 
Wherever you are there's a specially qual: 
fied EASY-FLO and SIL-FOS distributor 
handy —ready to supply the alloys promptly 
and to help you get full benefit of their 
remarkable speed and economy in joining 
metals. For the name and address of the 
nearest one write for the Handy & Harman 
Distributor List 
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EPLACE 
oR CE = 
THE BRAZING | 
ALLOY PREPLACEM&NT is a key 
5 
ection... Also mony more enamples ef EASYAO ond 
SL-FOS production-brazed assemblies... TALK ever your 


FILM LUBRICATION 


( Business macnines 


MACHINERY MAINT. 


sPoRTING GooDs \\\ 


| 


where urdinary 
ubrication 1s not 
adequate due to 
extremely high or low 


PIPE LINES 


temperature, solvents 
imaccessibility, dirt 


pressure. etc 


1001 INDUSTRIES 


FACILITIES IN 
PRINCIPAL CITIES 


GET 
THE 


About Hardness Testing 
Everything you need to know about ™—™ 
hardness testing 1s told in this handsome 
book, prepared by the makers of the 
internationally respected CLARK 
Hardness Testers for “Rockwell Test- 
ing.’ Simple, easy-to-read text (in 
English) and numerous illustrations show the equipment 
and procedure for fast, accurate hardness testing of ferrous 
and non-ferrous materials. If you would like a copy, free of 
charge, just attach this ad to your letterhead or write 
“Send book.” A copy will be mailed to you promptly. 


P.S. If you are interested in descriptions and prices for 
CLARK Hardness Testers (Standard and Superficial) of guar- 
anteed accuracy, say the word and we'll gladly supply them. 


4 


CLARK INSTRUMENT INC. 
JJ 10202 Ford Road e Dearborn, Mich, USA 
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Extra! Germans Discover 
Induction Hardened 
Pinions” 
~eERTAIN peculiar impressions or 
. prejudices seem to have been 
handed down from our forebears in 
America, to judge from the remarks 
often appearing in the popular press 
The best chinaware comes from Eng 
land (or mavbe France ) never from 
New Jersey . The best woolens com 
from Scotland — never from New 
England. The best horses come from 
Arabia — never from Kentucky. The 
best steels come from Germany 

never from Pennsylvania. 

Consequently, it is comforting to 
the metallurgist to find that in cer 
tain processes—such as induction 
hardening — the German technical 
press is paying critical attention to 
operations which have been com 
monplace for years in America. The 
article under review is a case in 
point. An elementary method (hard 
ening each tooth individually) was 
found to give satisfactory surface 
hardness, minimum distortion, and 
good wearing qualities when com 
pared with a conventional method 
case hardened or ¢ arburized gears 
Maybe the Germans will catch up 
with us after all! 

Using small spur gears, a com 
parison was made between thre« 
analyses which were carburized and 
hardened and four analyses which 
were induction hardened. Surface 
hardnesses obtained ranged from 
Rockwell C-54 to 66 for the induc 
tion hardened gears and from C-60 
to 64 for the carburized gears. The 
analyses included both plain carbon 
steels and alloy steels. Owing to 
the method of hardening, tooth by 
tooth, the hardened layer at the roots 
was verv shallow. On the working 
faces, however, a hard layer of re 
markable uniformity, 0.040 in. deep 
Was produced. 

Precise measurements in an opti 
cal comparator showed that the in 
duction hardened gears had a negli 
gible distortion after hardening. The 
endurance limits of the induction 
hardened gears were found to com 
pare favorably with those of the 
carburized. The impact strength of 

(Continued on p. 282) 
~ *€Digest of “Strength and Wear 
Resistance of Induction Hardened 
and of Carburized Spur Gears” (in 


German), by Heinz Glaubitz; Stahl 
und Eisen, Sept. 27, 1951, p. 71. 


” 
Let Doctor Solve YOUR 
TRANSPORTATION MAINT. 
RECOMMENDED 
j 
preset EN 
AUTOMOTIVE MAINT 
SAVE MONEY + + + 4 + Write for Doctor E's FREE Bulletin of case histories and technical data 
Flectrofilm Dept. D, P. ©. Box 106, North Hollywood, Calif. 


IS ALL GO-CYCLE HEATING ALIKE? 


heating is available in a wide variety of forms, each type being suited 
for a particular application. For instance, a continuous feed heater, one 
of the less expensive forms, works well on heat treating but is not 
effective in extrusion where cycling is not consistent and requirements 


for temperature variation are numerous. 


HOW USED . 60-cycle induction heating provides a_ highly 


efficient method for heating metals, both ferrous and non-ferrous, for 
forging. extrusion or annealing. Low-frequency heating has its limita 
tion primarily in the heating of small pieces. For instance, steel bars 
4°’ in diameter and larger can effectively be heated to forging tempera 
ture. With aluminum, this figure is reduced to |'«’’ minimum and with 
brass to 3’’. 60-cycle induction heating provides a rapid. highly efticient 
clean and economical method for heating metals 


ARE NEW DEVELOPMENTS EXPECTED? ,,.... 


60-cycle heating is one of the oldest forms of induction heat, many new 
developments are being made in the art. Magnethermic’s research staff 
devotes full time to developing new uses and improving present designs. 


Two recent developments are the large extrusion press heaters for 32°’ 
diameter aluminum billets and controlled atmosphere heaters for stain 
less steel extrusion billets. 


SPECIALISTS Our company devotes 100 of its efforts to the 


development, manufacture and sale of low-frequency induction heating 
equipment. Our plant is a completely integrated operation. having 
manufacturing facilities, a complete development laboratory, sales and 
engineering offices. Our departments are staffed by men whose primary 
interest is low-frequency induction heating equipment. Each is a spe 
cialist in his particular branch. 


We invite your inquiry on any special heating problem that you 
may have. 
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VICKERS 


Metallograph 
Complete 


RESEARCH INSTRUMENT 
FOR... 


MICROSCOPY and 
PHOTOMICROGRAPH Y 
Incident Light 
Transmitted Light 
Polarized Light 
Dark Field 
Positive Phase Contrast 
Negative Phase Contrast 
MACRO PHOTOGRAPHY 
to 39X 
MICRO HARDNESS 
TESTING 
Loads 0.1 to 500 gran 
SURFACE TOPOGRAPHY 
Down to 0.0000001 inch 
OFFERING 
Excellent Optical Perforn 
ACCESSORIES ance—-Rugged Construction 
Freedom from Effects of 


LARGEST 
TIVES, EYEPIECES, LIGHT SOURCES 


SELECTION OF OBJEC 


AND MEASURING 
AVAILABLE 


Vibration Convenience ir 
Operation without acrifice 


See At Metal Show— of principles of correct oj 
Booth 341 


tical design. The first me 
tallograph of the vertical 
cle mn type 


SOLD AND SERVICED IN THE UNITED STATES BY 


The R. Y. Ferner Co., Inc. was 


MALDEN 48, MASS. 


IN CANADA: Cooke Troughton and Simms, Ltd. @ 61 College St., Toronto 


[A TREATING CO. 


QUALITY HEAT TREATING 
107-11 VESEY ST. NEWARK 5S, WN. J. 
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Induction Hardened 
Pinions 
Continued from p. 280 

the teeth was also found to be 
vreater than that of the carburized 
Also, the variations in the static 
breaking load and in the pact 
values were found to be less for the 
induction hardened than for the car 
burized gears. Phe impact values 
in all specimens were found to vary 
more from tooth to tooth than did 
the static breaking load of the teeth 
a result which confirmed earlier in 


vestigations. } 


Development of pits 
or flaked surface during progressive 
ly heavier impact loads occurred at 
a later period in the test on induction 
hardened than on carburized gears 

Wear tests showed that the rate 
of wear was of the same order of 
magnitude for both induction hard 
ening and carburizing 

The results were taken to indicate 
that induction hardening and case 
hardening can compete with each 
other in this type of gear at the 
present level of technical de velop 
ment in Germany 

Phis conclusion is probably valid 
although it is based on a rather small 
number of samples. The induction 
machine used for the hardening had 
a small output necessitating hard 
ening of each tooth individually, and 
the carburized gears, which were 
apparently pach carburized, had a 
greater Variation Case between 
crest and root than would be con 


sidered normal in current American 


carourizing practice S 


Analysis and Correlation 
of Test Data 


Continued from p. 11S 


in this article is the family of tech 


niques known as “single ind “se 


quential sampling Basically, we 
decide beforehand what quality per 
formance will be regarded as satis 
factory and what as unsatisfactory 
Then we decide upon the risks or 
probabilities of (a) rejection of a lot 
process or technique at the satisfac 
torv level, and (b acceptance at the 
unsatisfactory level. Given these foun 
facts two levels of performance 
and two risks of wrong decisions —a 
sampling plan can usually be « hose nh 
which will provide the desired pro 


Continued on p. 284 
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ALL TYPES OF 
We will follow ang 


Another 
First: 


Induction Heating 
on Wheels! 


Joy Manufacturing Company's Mobile Shop for 
on-location reconditioning of mine drill steels. 


i ECAUSE of the size and length of mine 

drill steels, (some weigh as much as 320 
Ibs. and are 30 ft. long) much expense and 
lost time was involved in shipping them back to 
the factory for reconditioning. Realizing this 
problem, Joy Manufacturing Co., Pittsburgh, 
Pa., decided to send “Mohammed to the 
mountain” in the form of the Joy Mobile Shop. 


The purpose of the Mobile Shop is to travel 
to designated territories in the United States, 
calling periodically on users of Joy's “Chal- 
lenger’™’ Drill. All broken drill steels are 
reconditioned on the spot—saving Joy's cus- 
tomers transportation costs and lost time. 


The Joy Mobile Shop carries a 20 KW, 10000 
cycle TOCCO Induction Heating machine, 
powered by a diesel-electric generator. The 
TOCCO unit heats the drill steels to 22007 I 
for upsetting, then reheats the upset ends to 
1500° F for normalizing prior to machining. 
Operator guiding drill steel in upsetter after heat- 


al applicatic o « 
This unusual application story is typical of ing end to 2200° V in TOCCO machine at left 


the way TOCCO engineers team up with 
American Industry for better products and 


services, faster—and at lower cost. THE OHIO CRANKSHAFT COMPANY 


If you would like to see our new 40 
minute color film Ihe 1OCCO 
Story write on your company 
letterhead to The Ohio Crankshate 
Co., Dept W.-10, Cleveland 1, Ohio 
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STEEL TUBING 


in considerable volume, you may 
profitably make it yourself from 
coiled strip on a small, compact 
Yoder electric-weld tube mill. 
Daily production from 25,000 to 
50,000 feet with only one oper- 
ator and a helper. Amazingly 
simple and trouble-free, the new 
4-in-| Yoder welding trans- 
former insures highest output of 
quality tubes at lowest cost per 
foot or mile. 


Yoder Tube Mill Book tells com- 
plete and interesting story of the 
Yoder method and answers most 
pertinent questions about first 
cost and operating cost, mini- 
mum requirements for profitable 
operation, skill and training of 
operators, power consumption, 
weldable materials, tooling, etc. 
Send for it. 


Latest Yoder development: Highly 
economical new process of mak- 
ing aluminum, brass and other 
non-ferrous tubing by cold form- 
ing and welding of coiled strip. 
Details on request. 


THE YODER COMPANY 


5595 Walworth Ave. 
Cleveland 2, Ohio 


Electric Weld 
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Analysis and Correlation 
of Test Data 


(Starts on p 112 

tection against wrong decisions. The 
plan could be single sampling Wh 
which a decision for acceptance or 
rejection is automatically reached 
after a specified number of tests on 
measurements. Or the plan could be 
sequential sampling. in which we 
might decide to accept, or reject, on 
request more data after each test or 
measurement. Thus, the sample size 
is variable 

Phe advantage of sequential sam- 
pling is that it requires considerably 
smaller average sample sizes than 
does single sampling for the same 
degree of protection. This is an im 
portant consideration where each 
measurement or test mav be costly. 
Single sampling, however, is usually 
easier to calculate, to teach and to 
administer. In any practical case 
there is the choice between the two 

he methods described above ill 
handle a very good proportion of in 
dustrial problems of a statistical na 
ture. There are, however, other tech 
niques which can be brought in to 
help the metallurgist, when neces 
sary. The big thing to remember is 
If you have random variation in youn 
problem, then there is some: statisti 
cal tool which can help you analyze 
your data and help you make sound 
decisions. Get acquainted with the 


methods and make use of them. @ 


A Test for 
Age Hardenability* 


ris WELL. KNOWN that brittle frac 

tures—often with disastrous re 
sults—have occurred in welded struc 
tures, yet the metal showed good 
ductility when tested in tension, 
bending or impact after the failure. 
This is true of metal specimens cut 
from locations as near as possible to 
the brittle fracture. The usual (and 
plausible) conclusion is that the frac 
ture without plastic deformation was 
caused by the stress system existing 
at the time of failure—that is to say, 
multi-axial stresses (such as three 

(Continued on p. 286) 

*Digest of “A New Notched-Bar 
Impact Test” (in German), by Ro 
land Mitsche; Berg- und Huttenman 


nische Monatshefte, Vol. 97, April 
1952, p. 72. 


below 800° F. 


Accurate 


in a few seconds ... 


XAC|EMP 


Low Temperature - General Purpose 


HAND PYROMETER 


Type LT-840 


low temperature 


Xactemp Pyrometer 
with rigid extension 
arm and surface 


tip thermocouple 


1001 USES 


This is the answer to 
quick, accurate tem- 
perature readings below 
800  F. in many industrial 
processes and operations. 
And it's so convenient to 
handle. 
The Xactemp hand-type 
pyrometer, Model LT-840, is 
used with needle thermocouples, rib- 
bon thermocouple, surface tip ther- 
mocouple, and other specially de- 
signed thermocouples and extension 
arms. These are easily interchange- 
able and, without adjustments or 
recalibration of the instrument, quick- 
ly ready it for measuring the surface 
temperature of stationary and re- 
volving rolls and cylinders, flat and 
irregular surfaces of molds, dies, etc. 
in rubber and paper making, plastic 
materials, rubber, wax, oils, greases, 
and other semifluid materials. 
Handy, compact design makes this 
Xactemp pyrometer ideal for field 
service, laboratory, and production- 
line use. 


Price Xoctemp Pyrometer less thermocouples 
Sol. oe 


Write for detailed, descriptive litera- 
ture on Gordon Xactemp Pyrometers 


V 3 


CLAUD S. GORDON CO. 
Manufacturers & Distributors 


Thermocouple Supplies + Industria! Furnaces & Ovens 
Pyrometers& Controls +» Metallurgical Testing Machines 
Dept 15 + 3000 South Wallace St., Chicago 16, Ii 
Dept 15 * 2035 Homilton Ave.. Cleveland 14, Ohio 
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WHAT DOES FIRTH STERLING OFFER 


( ANSWER NUMBER 3) 


UNBIASED 
RECOMMENDATIONS 


Producing fools and tool materials for the cutting, shaping 
and forming of metals is mayor business at Firth Sterling. 
Hence, capacity to serve vou best necessarily embraces 
“full line tooling”... high speed tool steels and tungsten 
carbides, or both as needed. 

So, vou can count on unbiased tooling recommendations 
when you make Firth Sterling your ene source of supply 


for complete shop tooling needs. We have no axes to grind! 


What are the advantages to you? 


1. An integrated tooling program that saves you money 
by matching tools to applications, without temptation 


to apply more expensive tools than may be necessary. 


Improved production from wider selections. A choice 
of 97 different grades of high speed steels and tool and 
die steels and a dozen grades of carbides in everything 
from die nibs to an almost unlimited selection of standard 


and spec ial carbide tools and tips. 


3. The purchasing economies inherent to buying from 


one source of supply instead of from several. 


4. The finest “packaged” tool line today for easy handling, 


stocking, identification in the tool crib, and inventory 
control, 


. The consistently high quality assured by 64 years of 
leace rshup in at velopment of spec ial purpose steels and 
24 years of pioneering in carbide and powder metal- 
lurgy applications. 


Makes sense, doesn’t 1? Calla Firth Sterling representa- 


tive, or phone the nearest one of our 87 distributors. 


Firth Sterling Stands for Metallurgical Achievement— Past, Present, Future 


Sterling 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


OFFICES* AND WAREHOUSES BIRMINGHAM*® CHICAGO CLEVELAND ODAYTON* DETROIT 
HARTFORD HOUSTON*® LOS ANGELES NEW YORK" PHILADELPHIA* PITTSBURGH* WASHINGTON* 


IS A POUND? 


That depends! To a woman, perhaps 
the size of a print of butter. To a 
grocer, maybe the size of a box of sugar. 

To a Firth Sterling metallurgist, 
something else! 

To him it might mean the size of a 
piece of remarkable new metal, so 
dense, so heavy in relation to its bulk, 
that a pound of it would measure 
hardly more than a one inch cube! 
Looking for all the world like steel but 
weighing 244 times as much. . . that is 
Firth Heavy Metal. 

Developed originally and now being 
used to shield the ; 
atomic energy, the phenomenal weight 


gamma rays ol 
to volume ratio of this material also 
makes it invaluable in gyroscopic ap- 
plications and for scientific instruments 
where balance is essential. 

But, while Heavy Metal is important 
of itself, its larger significance is to 
mark, once again, Firth Sterling's con- 
tinuing progress in the field of metal- 
lurgical achievement through accent on 
research and development. The ulti- 
mate goal is /eadership in products and 
processes that meet the ever increasing 
demands for special metals in an 
atomic age. 


VISIT BOOTH NO. 912, METAL SHOW, CLEVELAND 
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The Cambridge 
Wire Cloth Co. 


Dept. B, Cambridge 10, Md. 


SPECIAL 
METAL 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
See “Baskets-Wire" in your classified phone directory 
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A Test for 
Age Hardenability 


Continued from p. 284 
held the metal 
rigidly in such a manner that it could 
not flow slightly and plastic ally as 
required by 


dimensional tension 


tough” or “non-brittle” 
action 


This is doubtless an oversimplifi 


the should 


not prevent a metals 


cation of situation. It 

search for 
which have higher resistance to such 
should 


stress svstems. It 


not pre 
vent a search for causes which may 
convert a satisfactory steel—in the 
respect just mentioned—into an un 
One of the latter 


influences appears to be “mechanical 


satisfactory steel 


aging’ —gradual hardening with time 
at room temperature of portions of 
the steel whic h have endured a CCT 
tain cold 


during fabrication. 


amount of deformation 
This phenome 
non is especially prominent in basic 
steel 


this tendency, Professor 


bessemer (Thomas) 

To study 
Mitsche suggests a special testpiece. 
At least it can separate steels into 
two classifications: (a) “practic ally 


insensible” to mechanical aging, and 


(b) “sensible” to mechanical ag 
ing—and therefore to be excluded 


from rigid structures. 

The specimen starts as a small 
square LOx 10x55 
corresponding to the International 


Standard Charpy testpiece 


bar mm. in size 
Instead 
the 
notch is cold forged in the following 
A hardened block is attached 
to the anvil of the ¢ harpy machine 


of machining the notch in it, 


Way 


whose outer edge is shaped like the 
V-notch. The 
then attached to the hammer in such 
that 


is delivered, the energy is 


square testpiece 1S 


a Way when a blow of given 
energy 
absorbed in forcing a V notch into 
the testpiece at its midlength 

A series of such testpieces 
he prepared and tested in the ordi- 
nary atter 
for definite 


peratures 


Wath having been aged 


times at definite tem- 
Results, when compared 
with samples of the same steel with 
the same history except having ma 
chined notches, will appraise it as 
to its 


Results so fai 


sensibility” as above defined 


obtained indicate 


that one cannot predict the results 
of anv program of aging, either 
artificial or natural, from the results 


othe 


ot Sone 


program 
Orro Miri 


Which Twin 
is the 


It Might be Worth 
a Fortune to Know 


—IN ADVANCE! 


One of these ‘‘twins’’ (could be 
any kind of part or material) 
is perfectly good—the other 
worthless. Why? Because one 
has a tiny crack that went un- 
seen until fina/ inspection and 
had to be scrapped. Could this 
happen in your plant? 


If you knew in advance that 
certain parts or materials were 
defective, would you waste 
processing time, labor and 
money on them? 


NOW YOU CAN KNOW, 
thanks to the fast, positive in- 
spection methods developed 
by Magnaflux Corporation for 
cost-cutting process control. 

WRITE US — We'll show you 


how. 


PROCESS CONTROL 
—through Methods by Magnaflux 
FINDS THE “HOW AND WHERE” 
of 

LOWER PRODUCTION 
costs 

Write for this broad cov- 
erage booklet now. 
*Registered trade mark 


MAGNAFLUX CORPORATION 
7346 W. Lowrence Avenue, Chicago 31, Illinois 
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Detroit 11 * Dallas 9 * Los Angeles 58 
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Il tons of copper alloy billets 
from this furnace every 24 hours 


Some of Mueller Brass Com 
panys products made 


DEF-melted alloys. 


from 


In this nose-tilting, 1000-Ib. capacity Detroit Rock- 
ing Electric Furnace at Mueller Brass Company, 
alloys are changed from heat to heat. Yet it melts 
and pours about LI tons of billets every 24 hours. 


It's a good example of the versatility and fast- 
melting characteristics of Detroit Rocking Electric 
Furnaces. Each heat produces a billet of precisely 
controlled analysis. Rocking action of the furnace 


makes most efficient use of the heat from the in- 


DETROIT ELECTRIC 
KUHLMAN ELECTRIC COMPANY, BAY 
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New York 7, N.Y 
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direct arc, guarantees homogeneity of metal. High 
quality metal means fewer rejects, better products. 


Detroit Electric Furnaces, in capacities from 10 to 
8000 Ibs... both 


terrous and your re- 


are outstanding producers for 
Outline 


quirements and we'll give you complete informa- 


non-ferrous metals. 


tion to bring new efficiency to your metal melting. 
Write today! 
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( How Can 
RHODIUM 
| PLATING 


Apply to 
Your 


Product? 


Khodium plating is finding 
increased use by electronic 
design engineers where 
hard, corrosion resistant } 


electrical contact surfaces 


are required. Rhodium pro- 


vides a stable contact re- 


sistance and allows use of 
higher pressures in sliding 
contacts. 


Rhodium is not affected 
by atmospheric changes, is 
free from oxide rectifica- 

tion and provides a low ; 
noise level. It finds many 
applications in the printed 
circuit field where it per- 


mits incorporation of slid- | 
ing contacts as part of the 
circuit. 


Write for Booklet 16. 
BAKER & CO., INC. 


113 ASTOR STREET, NEWARK 5, N. J 
NEW YORK * SAN FRANCISCO * LOS ANGELES * CHICAGO 
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Effect of Rolling Direction, 
Straining and Aging 
on Properties of 
Mild Steel Plate* 


srupy of the combined influ 

ence of rolling mill fiber, strain- 
ing in the direction of rolling and 
transverse to the direction of rolling, 
plus aging treatments after hot roll- 
ing and cold straining, on the tensile 
and impact properties of hot rolled 
plate steel of commercial quality is 
described in this paper. In addition 
the determination of the transition 
temperature, at which the Impact 
fracture changes from the tough 
fibrous type to the cleavage or cry 
talline ty pe was observed. The mate 
rial investigated was a standard plate 


steel of the follow Ing analysis 


Carbon (0.12% 
Silicon 0.02 
Manganese 0.48 
Phosphorus O.019 
Sulphin 0.037 
Nickel 0.14 
Molybdenum 0.03 
‘Tungsten 0.02 
Vanadium 0.02 
Aluminum 0.005 
Copper 0.12 
Nitrogen 0.007 


Test pieces of the ':-in. plate were 
cut 1S in. long and 3 in. wide in both 
the longitudinal and transverse di 
rection. The test pieces were marked 
in 2-in. lengths by fine scribed lines 
and were then strained until the 
vield point was passed, the total 
strain amounting to 3.75% after re 
moval of the load. Two other test 
pieces were given a total strain of 
10% in order to observe the effect 
of larger amounts of strain. The 
Variation im strain over successive 
2-in. gage lengths was within 0.59% 
indicating a fairly uniform degree of 
strain over most of the specimen 
length. The uniformly strained por 
tions of the samples were then ma 
chined into test pieces as follows: 
Single-notch Izod impact specimens 
of standard dimensions were cut in 
the direction of straining and trans 
verse to it. The notch was machined 
perpendicular to the plane of the 
(Continued on p. 290) 

*Digest of “Effect of Direction of 
Rolling, Direction of Straining, and 
Aging on the Mechanical Properties 
of Mild Steel Plate,” by C. A. Tipper; 
Journal of the Iron and Steel Insti 
tute, Vol. 172, October 1952, p. 145 
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finish and physica 


Extruded Brass Shapes 
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Extruded-only rec 
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drawn, machine 
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HEATING 


GAS, OIL 
or 


DUAL-FUEL 


burners designed especially 
for immersion tube firing. 
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Pangborn cuts costs, 
saves time 


tion 


rat 
fa 


and prepares sur- 
faces 
r plating. Liquid 


y hand cleaning 


nd finishing of 
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painting 
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dies, tools, 


Models from 
$1410 and up 
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(1) Precision Finishing 
Pangborn Hydro-Finish 
Cabinet 
scale and direc- 


i] grinding 


(2) Dust Control 


Pangborn Unit Dust 


Collector 
dust at the source. 
Machine wear and 
tear is minimized, 


Traps 


housekeeping and 
maintenance costs 
reduced. Solves 
many grinding 
and polishing 
nuisances and al- 
lows reclamation 
of valuable mate- 


rial. Models from 


.. $286 and up. 
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Properties of 
Mild Steel Plate 


Continued from p. 258 


plate Hounsfield tensile test 


spec 


mens, 0.25-in. diameter, were made 


so that on subsequent testing thes 
extended in the same di 


the 


would be 


original bar 


rection as Was 
pulled, and also transverse 

The system of marking the speci 
mens was as follows: L for large 


test piece cut in direction of rolling 
\ for large test piece cut transverse 
It the 


test piece was cut so that its long 


to direction of rolling small] 
axis Was in the direction of straining 
of the large test piece, it was desig 
nated by |, and if cut perpendicular 


Hence 


material 


to this direction, by x 
that the 


strained in the direction of rolling 


indicates Was 
and the test sample was cut im the 
direction. of 
The finished preces 
boiled for 15 betore 
Other were given a further 
Phe results of the impact tests are 
the tabulation | 


alongsic 
Continued on p 
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« Broad Range of Permeability, or Pore Size 


@ Effective Dampening, Diffusing, Regulating, 
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@ Small, Medium and Large Sizes, too 
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side of furnace 


wentially to the internal lining 
uniform heat distribution and 


was-oll combination firing 


1214-«. melling 


A lever handle control valve ix 
metal is heated by means 
of burners mounted below the pot 


impingement on the pot, contributing to longer 
pot life. Unit may be built’ for gas 
Venting out the 
hot gases takes place between the 
refractory ring at the top of the furnace. 


INDUSTRIAL 
Bellevue 2624 CRANE AVENU 


tilted 
hydraulically 


internal lining of the furnace is made from 
first quality fire brick, backed up with suffi- 
cient insulation, to minimize heat losses. The 


large capacity allows « single pour te fill a 
complete meld. thus climinating subsequent 
pours - The large diameter of the pot 
opening allows charging of large pieces of 
metal . Pot size: 76” diameter by 37° deep 


send for complete information 


FURNACE COMPANY 


DETROIT 14, MICHIGAN 


ROCKWELL 


Heat Treating 


for Aluminum 


Extrusions up 
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Properties of 
Mild Steel Plate 


Continued from p. 290 

It will be noted that the direction 
of rolling has a marked effect. on 
the impact tests while the direction 
of straining seems to have little influ 
ence on these results. The transi- 
tion temperature from fibrous to 
brittle fracture seems to be about 
the same, regardless of either the 
direction of rolling or straining. The 
transition temperature thus seems 
to be an inherent property of the 
steel which is unaffected by the 
manufacturing or test preparations 
involved in this research 

The tensile tests show little effect 
from the direction of rolling except 
for the values for reduction of area 
which are consistently high in the 
longitudinal direction compared with 
the transverse Irrespe tive of the 
variation of the other values. Yield 
point, ultimate strength and elonga 
tion are all affected by the direction 
of straining and aging treatment 
The tensile tests show a very large 
influence of the direction of strain 
ng on the vield stress. The trans 
verse vield strength of the hot rolled 
plate IS practically the same as the 
longitudinal yield, but the values 
after 3.75% cold straining are 48,200 
psi. in the L1 direction compared 
to 36,100 psi. in the Lx direction 
17,300 psi. in the X1 direction: and 
34.300 psi. in the Xx direction. The 
large influence of the transverse pr 
straining is noteworthy and there 
is no plausible explanation. This 
difference, only removed after heat 
ing to 1200° F is said to be too 
large to be due to the Bauschinger 
effect. Moreover, the mechanism 
that has been suggested to explain 
recovery. of a vield after straining 
by migration of carbon or nitrogen 
does not admit a directional effect 
of this mature Yet the connection 
hetween the characteristic yield in 
mild steel, aging, and the presence 
of carbon and nitrogen is corrobor 
ated by so much experimental evi 
dence as to be undisprte d 

Other workers have postulated 
that this effect on vield stre ngth may 
be due to the formation of micro- 
cracks on the first straining. It is 
difficult, however, to reconcile the 
small increase tensile strength 
after straining with the presence oft 
such microcracks E. C. 
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source of nitrogen 
and hydrogen 
for annealing 
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Cylinders are easily handled... 
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For annealing fine non-ferrous wire, 
The Nesor Alloy Products Company 
uses Du Pont “National” Anhydrous 
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of nitrogen. The controlled atmos- 
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metals, including nickel, Monel, stain- 
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The high purity of Du Pont “Na 
tional’’—99.99°, Ammonia— makes 
possible a more inert atmosphere. 


Fine, non-ferrous wire being uncoiled 
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The Nesor Alloy Products Company 
uses Du Pont ‘“‘National’’* 


ANHYDROUS AMMONIA IN CYLINDERS 
—99.99% PURE AMMONIA 
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venient to handle .. . takes up little 
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Du Pont “National” Anhydrous 
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with a 
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per million. It is immediately avail- 
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the country. 
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Pum vrinc and postheating tech 

TPs make it possible to fabri 
cite successfully certain base metals 
weldments which would 


mito not 


otherwise be economically practica 
bole In 
practice helps fabrication in the fol 


von ral. correct prehe ating 


low mg 


1. Prevents formation of cracks 


in the weld or heat affected zon 

2 Reduces distortion 

3. Prevents loss of duetilitv and 
toughness in the weld or heat af 


fected zone 

In general, the degree of preheat 
ng required increases With the se 
alloy 


General 


arbon and 
the 


ecommendations for pre heating and 


*Digest of “The 
Postheating of Pressure Vessel 
Steels”, by R. D. Stout, Welding 
Research Supple ment, Jar uary 1953, 


p. 14s-22 


tion thickness 


content of metal 


Preheating and 


Summary of Knowledge of Preheating and 
Postheating Effects on Weld Quality” 


postheating treatments are given 


th accompanying tabulation It 
should be noted that the use of 
Exal5 or Exxl6 electrodes, which 


are designed to prevent underbead 
base metal cracking, does not elimi 
nate the need for preheating to ve 
distortion, or to avoid loss of 
duetility heat affected 


In general post he ating is used for 


luce 
im the 
Iwo prim ipal 
I To reduce residual stresses to 
a low level 
lo 


heat affected zone 


soften and toughen the 


Stress-relieving, a form of 


heat 


post 
treatment, 1s applied to weld 
ments to obtain dimensional stability 
during machining operations and in 
thickness 


ind carbon and alloy content of the 


service As the sectional 


base metal increase, the Importance 


Continued on p. 296 


Recommendations for reheating and Vostheating 
Pressure Vessel Steels 


CARBON RANGE, THICKNESS, Min, PREHEAT AND INTER PosTHEAT 
PERCENTAGI IN PASS TEMP., TempP., 
Carbon Steels 

Under 0.25 Up to l None None 
lto2 100 or EGOLS-16 1100-1250 d* 
2tod 1100-12504 
0.25 to O30 te None None 
to 100 or B60] 16 
lto2 200 or EGOLS-16 
100 with 1100-1250 4 
0.31 to 0.35 Ip te 100 or EG6015-16 1100-12501 
tol Wor EGO15-16 1100-12501 
ltov 100 with 16 
Ztod 1100-12501 


High-Tensile 


Alloy Steels 


Under pote None None 
tol I x1 1100-12504 
lto2 Exxl5-le 1100-12504 
d Mor 100 with | 1100-12501 
0.16 to 0.20 te 100 or Exx15-16 1100-1250 d 
» tol Exx15-16 
lto2 MO or 100 with 11-1250 
4d or Yoo th ks 
02 pote 200 or ] 16 1100-1250 
to or 100 with Exx15-1¢ 1100-12504 
lto2 J100-12501 
0.26 to Upto! MO or 100 th 15-16 1100-1250 4 
to 1 Wor 200 h Exx15-l¢ 1100-12501 
1 to 2 1100-1250 
Nickel Steels 
Under 0.1 Upto l 100 h 
0.16 to O21 te OO or 100 «15-16 1100-1250 
to O00 or ZOO h | 1100-1250 
lto4d oo 
0.22 to 0.27 I'p to 100 or 200 th 1100-1250 
lto4 100 1100-1250 
* Desirable Re ed 
OCTOBER 1953, PAGE 29 


PROMPT DELIVERY FROM : 
THESE DU PONT “NATIONAL” 
AMMONIA DISTRIBUTORS 
( 
Rr Ir 
South U 
Creamery Package Mie. ( 
Cherry Burrell Corg 
Kennedy & Pa 
Barada & Page 
Bord 
B t¢ x, We gt 
Ci 
Buff Brew y | 
acts he | 
john H. Schate 
ja & Pave 
sn Penna 
Af 
| 
| | 


Summary of Preheating 
and Postheating 


Continued from p. 295) 

of proper postheating 
INCTEASES 

lo some extent preheating and 
postheating are equivalent in thei 
influence on the heat affeeted zone 
Both tend to promote a softer 
tougher heat affeeted zone. How 
ever, both have their limitations 
The preheat temperature must be 


relatively high in order to have much 


O 
c 
G 
0.005 
| 
4 


O 100 200 300 400 500 
Preheating Temperature, °F. 
Fig. Effect of Preheating on 
the Transverse Contraction of 
Weld (Measured Over l-in. Gage 
Length Across Weld Groove 


effect on residual stresses or to pre 


vent hardening in this zone in hight 
hardenable steels Postheating is of 
little help in prevention of cracking 
unless applic d betore the weld cools 
down; sometimes it is injurious to 
strength characteristics 

The major effect: of prehe iting 
to reduce the thermal gradient be 
tween weld and base metal and thus 
retard the cooling rate. This is most 
two temperature 
ranges: (a) Between 1300 and 600 
Fk.) which is the austenitic transtor 
mation range b) between 400° 
and room temperature, which is the 
range of formation of microcracks in 
the weld metal and heat affected 
zone. By lowering the cooling rate 
the amount of contraction of the 
weld is reduced, as shown by Fig. | 
Also, the ductility and toughness of 
the heat affected zone are improved 
aS shown by hig 

Phe major effect of postheating is 
the relief of residual stresses by ck 
pressing the strength of the 
base metal while hot so that 
plastic yielding occurs. Since alloy 


ing elements such as molvbdemunn 


tungsten chromium and Vana 


dium increase the high -te perature 
strength of steel, these allovs require 
higher postheating temperatures for 
effective stress-relief. It is usually 
more economical to use a postheat 
temperature high enough to accom 
plish stress-reliet in one or two hours 
of holding time 
With reterence to the effect of 1 


Continued to p. 298 


- 
Postheot /. 


heart 
reheat fc 


hig 2— Effect of Preheating 
and Postheating on Longitudinal 
Notch Toughness of 0.25% ( 
Steel Sample s were 3 d-in plate 
silicon-killed) and welded with 
3 16-in. diameter E6010 electrod 
at 10 in. per min. using 175 amp 


NO BLOWER or POWER 


METAL, 


ui 


2400 F. 


attained quickly with 
“BUZZER" High Speed 
Full Muffle Furnaces. 


Designed primarily for high 


carbon and alloy steels. 
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HIGH SPEED Gos FURNACES 


NECESSARY 


“BUZZER” Atmospheric 
Pot Hardening Furnaces 
assure even heat up to 


1650° 
Used for Salt, Cyanide and Lead 
Hardening. Also adapted for 
Melting Aluminum. 
Send for the complete 
“BUZZER catalog today. 


CHARLES A. HONES, rnc. 


123 So. Grand Ave. Baldwin, L.1.. 


JUST 

PRESS 
HANDGRIPS 
T0 


AVAILABLE IM: 


Rockwell “A” Range 35-75 Scale 


TEST HARDNESS OF ANY SIZE, 
SHAPE, TYPE METAL... 


DIRECT DIAL READINGS | 
ACCURACY GUARANTEED BY INDIVIDUAL CALIBRATION 


Rockwell “B’ Range 5-100 Scale 


Rockwell “C” Range 6-70 Scale 


Rockwell “15N” Range 70-95 Scale 


Brinell Medium Range 100-440 Scale 


Brinell Low Range 50-260 Scale 


Write today for Booklet ET 463 or demonstration in your shop. 


ERNST PATENT 


NEWAGE interRNaATIONAL 
portable metal hardness testers 


NEWAGE INTERNATIONAL, INC., 235 E. 42 ST., NEW YORK, N.Y. 
NEWAGE (CANADA) LTD., 1174 BAY STREET, TORONTO 


3 
Prime 
4 
lest ng Temperature, 
+, 
> 
?47 \ 
4 ZN. 
\ 
++. just connect to gas supply 
| | 
: 


ADDS AUTOMATIC 
TREATING TO 
~MODERN FOUNDRY 
| PRACTICE 


22,000 LBS. OF GREY IRON CASTINGS 
HANDLED PER HOUR... . Automatically! 


Hagan advanced furnace engineering now makes 
possible automatic annealing of grey iron castings 
weighing from 212 to 20 Ibs. each. In the modern four 
furnace installation shown above, the following oper- 
ations are completely automatic: 

@ Charging of Trays Loaded with Castings 

® Controlled Heating (Cycles up to 1750° F. or as 

low as 10007) 

®@ Controlled Cooling (400° F. per hour) 

@ Dumping of Trays 

@ Return of Trays to Charging End for Reloading 

The foundry industry is another of the many fields 
where Hagan engineers have worked the heating 
problem into over-all plant automation. 
Write for complete data. 


¥ Check first with Hagan! 


For Advanced Engineering in 
industrial Furnace Applications 


GEORGE J. HAGAN COMPANY 


2402 E. Carson St., Pittsburgh 3, Pa. 
CHICAGO « DETROIT+ FT. WAYNE, IND. 


automatic 
annealing 
furnace 


Photo Courtesy—Ford Motor Company, 
Cleveland, Ohio 


TYPICAL PLANT LAYOUT 


OUMPING STATION DUMPING STATION 


MATERIAL FLOW CONVEYOR 


Slow of material 


Cycle for one unit of two furnaces is as follows: 


Furnace #1 automatically charges three trays— 
dump carriage receives three trays and dumps 
castings into tote boxes. Carriage then moves 
empty trays to tray return conveyor which auto- 
matically returns them to charge end. 


At Furnace #2 the operator pulls trays from return 
conveyor onto loading carriage and reloads them 
from sorting conveyor. Automatic operation is 
repeated as above. Furnaces #3 and *4 are han- 
died in like manner. 
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Summary of Knowledge 
of Preheating and 
Postheating 


Continued. from p. 296) 
sidual stresses on notch-toughness 
the evidence is conflicting. Even a 
mall amount of ductility will permit 
ome plastic How under a load ex 
ceeding the yield strength and thus 
the 


few 


residual stress 
tenths of 14 


required to ace omplish relief. There 


relieve 


Only a 


peaks 
Strain are 
fore residual stresses can cause pre 


mature failure only in a region of 


the weldment which is totally brittle 

The effect of postheating on the 
notch-toughness of welded plain cas 
bon steel is progressive as the tem 


perature is increased, as shown in 


Fig. 2. However, some of the high 


tensile weld metals are embrittled by 
usual range of 


the 


postheating in thee 
Postheating in 
range of 500 to 800°F. is detrimen 
tal to cold worked metal. If cold 


forming precedes welding and post 


stress-relieving. 


heating is done between 500°) and 
1000 the effect. of 


brittlement may 


aging 


cm 


become noticeable 


W. L 


WARNER 


Effect of Alloying Elements 


on Creep Rate of Nickel” 


INVESTIGATION Was under 


taken to substantiate that a rela 
tionship exists between strain and 
time, a proposal which had been ad 
vanced by the authors on the basis 
of previous work and also by others 


This rel itionship may be expressed 


e—e At 


where ¢—-total true strain 

mstantaneous stram of 

moment of loadin 
t-—time 
\, b—-constants 
Pure nickel and solid: solution al 

loy systems of nickel with cobalt 
iron, titanium, and tungsten wer 


considered in the present work. All 
creep tests were confined to TOO ¢ 
1290” | 
continued for 
10 to 120 ha 


It was found that the creep rate 


and 5750 psi and were 


short-time periods of 


of nickel decreased progressively as 


the iron content was raised to 104% 
*Digest of “Effect of Some Solid 
Solution Alloying Elements on the 


Creep Parameter of Nickel”, by T 
H. Hazlett and E. R. Parker, @ 1953 
Preprint No. 3% 


the titanium to 2.004% 


sten to 1.0%. Consistent trend 
not obtained with the Ni- 
On th boa IS ot the lis ted 


data, it was found that the 


Sion \t accurately le 
the constant-stress creep cut 
the alloy systems consider 


the thre 
aried as follows 
Parameter A 


tially as the 


that creep pat 
decreases 
alloy content 
Parameter 
the allov content increases 
Parameter « decreases 
as the alloy content increase 


Neither of these 


itself, reveals the 


pal 
true creep 
each varies at 
tirely different rate. The 


lieve the best indication 


ince because 
ot the 
resistance is given by the 
fir 


The authors were not 


are lationship betwee 


resistance and the lattice cor 
but postulate that one may es 
certain other material const 


the allovs 


Continued on p. 300 
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METAL 


Let us fill your requirements for properly 
graded Flat and Round Graphite stock used in 


Technical Assistance Available 


Technical assistance in the selection, 
ipplication and development of proper 
grades for the many uses of refractory 
graphite is readily available. An exam 
ple of the developmental work we are 
doing with manufacturers is our coopera 
tion in the casting of steel freight car 
Your inquiry will receive our 


prompt attention 


wheels 


— Great Lakes Ca rbon Cor poration 
Sales office: Niagara F 


Hee 
nia 
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Refractory Graphite 


High quality GLC GRAPHITE MOLD STOCK is characterized by its 
ability to withstand extremely high temperatures, resistance to 
thermal shock, high thermal conductivity, low thermal coefficient 
of expansion and inertness to many molten metals and slags. 


POWDER 
METALLURGY 


ELECTRODE DIVISION 


FERROUS» 


METALLURGY 


Niagara Falls, N.Y. * Morganton, N.C. 
ils, N.Y. Other offices: New York, N. Y., Oak | } Pa 


++ 


WK, 1il., rittSpurgn, t 


NON-FERROUS 


METALLURGY 
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They're still talking in shops that use 


COLD FINISHED STEEL 


The list of shops making J&L "1200" Cold 


Finished Steel a permanent specification keeps 


Shop records keep 


rrowing. Production records prove—again 
& 


proving the logic of and again—that here is a new, free-cutting steel 
with exceptional machinability and uniformity. 
using J&L “1200 


COLD FINISHED STEEL There are two things you should do today: 


in terms of 


Obtain complete information concern- 
SUPERIOR MACHINABILITY “ing J&L "1200" Cold Finished Steel. 


HIGHEST QUALITY FINISHES 
DEPENDABLE UNIFORMITY 


EXCEPTIONAL EFFICIENCY 


Here's a booklet that will help you . . . 
SEND FOR YOUR COPY TODAY! 


from machines and 


operations 


Jones & Laughlin Steel Corporation 
405 Gateway Center 
Pittsburgh 30, Pa. 


I'd like a copy of your booklet “J&L 1200 Cold 
Finished Steel.” 


JONES & LAUGHLIN 
STEEL CORPORATION 


PITTSBURGH 


1953 
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Creep Rate of Nickel 


(Continued from p. 298 

It should be 
the given conditions of te mperature 
time, all of the 
curves obtained are still in the so 
called first 


recognized that, for 
stress and 


that is 


the creep rate is decreasing fairly 


stage of cree p 


rapidly with time. For most com 
mercial applications, interest lies in 
tests of much longer duration and 
lower and more constant cree p rates 
then 


authors 


The question arises as to 


whether the conclusions 
would apply to such conditions 


L. 


Casting Brass Ingots 
and Billets * 


"TTS CONTHIBUTION Is a part of a 

symposium oon the control of 
quality in the production of wrought 
it deals 


with principles underlying the pro 
| | | 


nonferrous metals and alloys 


*Divest of “The Control of Quality 
in the Production of Bra Inyot 
and Billets,” by Maurice Cook and 
we M. Cowley, Journal of the 
Institute of Metals, Vol. 81, March 
1953, p. 341-350. 


duction of high-quality wrought 


alloys and is a very careful 
thereof Other 


tant details of actual operation are 


copper 


cle scription por 


also included alloys discussed 


the alloys 


sti tight copper- zine 
contaming trom 3 to 43% zine: the 
more alloys 
with relativels 


lead, tin 


copper-zine 
small amounts of 
and the nickel 


taundarad is set up regard 


silvers. A 
ing the quality that mitist by 
maintained in the cast ingots and bil 
lets if the wrought produ ts that are 
these are to meet. the 


made from 


' 
customers requirements The care 


taken to climinate or avoid imiper 


fection in the castings should result 
in the final analysis in a lowering of 
production cost 

Quality 


raw materials 


control starts with the 
tha Presence ot 


affect 
the finished product example 


impurities may most adversely 


lead in alpha brasses may, for the 
of cold rolling, be present 
to the extent of O.O7%: for hot roll 
mig, mot more 
sible Serap 
carefully 
tory of which is not known, i 
to be the 


Purpose 


than 0.029% is permits 
must be 

Purchased scrap the his 
said 
greatest hazard in making 


up correct: furnace charges. pul 


ELECTRIC MELTING FURNACES 


chased crap Is unduly heterogens 
ous, it Should be melted into ingots 
which « lye 
Baled serap 


is tested by passing the bales through 


thre composition of 
iwcertained by analysis 
a coil direct 


Carrying current it 


indication of the amount of iron 
present being obtained by a me 
urement of electromotive force set uj 
in a second coil which is 
vith the first 


concent 


Low frequency electri 
are generally used for melting bra 
for ingots and billets. Furnaces 


charged first with medium crap 
ind light crap 
scrap. Zin 

added at the end of the 


evel 


followed by copper 


and then heavier 
meltin 
The nickel, tin, and aluminum 
ibout 
through 


Li id Is | 
as a 50-50 copper lead alloy. It 


are idded as Virgin metals 
three quarters of the was 


the ome lting evele 


not recommended that iron be added 


is such (since segregation of iron 


coustituents is likely to occur in the 
cust product OF 
iron having 5 to LOG irom should be 
used phosphorus incl 
illovs of 
respectively 


added ii 
Continued on p 32 


silic added is COp pe 


0) » to and 1O% 
Arse 


and antimony are 


EF MBobyING the latest in mechanical and electrical equip- 


4 ment, these widely used furnaces are their 


noted for 
etherent performance and safety, and low operating cost 


and mamtenanee 


We welcome an opportunity to help 
you select and install the furnace best 


uited to your particular requirements, 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in New York, Philadelphia, Chicago, 

San Francisco and other principal cities 

United States Steel Export Company, New York Removable roof of new design now 


available for large furnaces 
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TOPS FOR PRODUCTION OF HIGH GRADE STAINLESS, ALLOY AND RIMMING STEELS _ 
Ly 
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NVA) 


y Lick HEAVY DUTY DRAWING 
COMPOUND REMOVAL with... 


—a low foaming, high powered 
washing machine cleaner 


Charge your washing machine with Cowles WM 

for quicker and better removal of drawing com- 
pounds ond other soils. WM cleans all types of work 
from shells to laundry machine tubs. WM, a highly 
okkaline cleaner, gives you peak detergency clong 
with a minimum of foaming fo: faster, more 
efficient longer life cleaning solutions. 


We will ba g'od to send you complet» technical informetion. 


COWLES CHEMICAL COMPANY 
METAL CLEANER DEPARTMENT 
7016 Euclid Avenve Cleveland 3, Ohic 


(M 1953 
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idded as a deoxidiz ang we detailed statement is made re 
Casting Brass Ingots Id | iclizes nd ll \ detailed statement is 1 | 


P tirred into the melt Phe charcoal garding molds. Both cast iron and 
and Billets cover is left on during pouring to water-cooled molds are used, the 
oid reoxidation Analytical con former tor rolling slabs of relatively 
Continued from p. 300 trol is rigidly maintained partic small section. these being used for 
fied divided form jrist before pour ularly where copper is concerned cold rolling and the extrusion of 
Charcoal in stick form is used The IM portance of using the cor billets Copper faced molds are used 
i cover, a laver 2 in. thick being rect casting temperature is stressed mainly for slabs of relatively large 
maintained as When this falls below the opti section for hot rolling, although in 
Nhe dross formed of unburnt chat mun entrapped splashings and creasing interest is being shown in 
coal and metallic oxic mainly oxides on surface may develop; tem their use for billet casting. The 
Zinn together with party les of en peratures above the optimum Cause wear of iron molds may be such as 
trapped metal builds up on the central unsoundness due to shrink to cause hot tears. This is empha 
urface of the melt; to reduce the age and a coarser structure. Casting sized when copper-nickel alloys or 
metallic content, common salt—in temperatures are given for some nickel-silvers are poured the higher 
mounts of | to 4 Ib per LOOO Ih twenty allovs. Control should be pouring temperature increasing the 
f melt—is added as lo within Phe attack In the cooled molds of 
iwoid jron contamination, irom stir of the 66 to 67% copper in the copper for 1O00-1b. brass slabs, water 
ers should be fitted with sheath copper-zine seri stressed. Thi is circulated through the mold at 
ide of lead illoy develops i small amount of 100 gal per min the temperature 
With high zine content no dega beta phase at the temperatures used being maintained at about 70°] 
ing is needed: nickel alloy ive in rolling which tends to segregate Uneven distribution of the cooling 
liable to this defeet, and treatment at the grain boundaries of the larg water must be avoided 
ith Walpole flux is advised. Fit crvstals and cause severe cracking Mold dressings «are important and 
teen minutes before pouring the during the hot rolling. If the casting a table is given which lists alloy 
charcoal cover is entirely: removed conditions have resulted in small composition, form of casting, type 
ind the metal allowed to oxidize for equiaxed crvstals. the beta phase is of mold and composition of dressing 
thout) LOO min ifter which tresh then generally distributed in the The last item in the article 
chareoal is added Immediately be form of small parti les and the alloy inspection—pertains — to both visual 
fore pouring, cupro-manganese will hot roll satisfactorils and chemical H. |. Roast 


see SCHNELL 


at the Show 


visit BOOTH No. 2474 


. and see how a blank is made into a half-tank 
section in 20 seconds by the SCHNELL patented deep 
drawing die process... 


rm half tanh tir 
leep, was drawn 
1 ana nities 
ha Sevay ‘ 
n 


SCHNELL TOOL & DIE CORP. 


Salem, Ohio 
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THE SYMBOL OF QUALITY 
ry 


CHEMICALLY PROCESSED 
"“MICROSPOOLED" 
QUALITY CONTROLLED 


ELECTRODE 
Wire OR 
ter FILLER 
Sound Weld Deposits 
Proper wire feed INERT GAS 
Uniformity & Predictability SHIELDED ARC 
WELDING 


Suitable 


with 


All Makes of Inert Gas Welding Equipment 
Also manufacturers of 

WELDBEST v t ¢ Staintess 

WELDWIRE bas Low Alloy Steel 

WELDSPRAY Met W Bronzes 


Aluminum, ete 


Vv COMPANY, INC. 
NW Cor. Emerald & Hagert Sts. 
‘Philadelphia 25,Pa. 


= TAKE THE BEST!!! 
j ¢ P 
E 


announcing a NEW concept in heat engineering 


FLAMATIC 
POWER-CONTROL 
UNIT 


f spot harden 
an harden 
z= 
9 brazing 


‘Now for the first time — you can tool your own setups 

for a wide variety of selective heating operations, hook them 
up to the Cincinnati Flamatic Power Control Unit, 

and then “call the shots.” You can get high production 

of many part: shift from one job to another without 


see the new 


dis-mantling your tooling rerun a job at any time and . . 
reproduce the original results. The Flamatic PC Unit provides Flamatic power control unit 
control of (1) fuel gas and oxygen to burners, (2) water in use at the metal show 

for quenching, (3) electrical power for automatic cycling booth no. 1614 


The cost is low; installation, operation, and maintenance 


are simple, results are uniformly dependable 


/ 
/ 


HEAT TREATING HICGH-STRENGTH TORSION BARS 


AT MAREMONT AUTOMOTIVE CORP., Chicago, Ill. 


t 


Bars are hooked « 
28 ft. by 


nto carrier on pivoted frame A, brought to a vertical position and raised 
ver furnace d r A 


thre 


elevator B where transfer mechanism ther 


C positions 


second elevator D lowers carrier into furnace where drag chains pu gh furnace £ 


and onto elevator in discharge chute F Suspension of bars during heat treatment orevents 


distortion. Bors descend into oi! quench G, and leave ot o tempercture of 3 to 5 
They then move up 


on roller conveyor chains to tempering furnace H. From this forced con 


vection unit they are lowered to a horizontal position by the pivoted frame J for unloading 


The Sunbeam Stewart furnace line consists of a gas-fired, radiant-tube, 
atmosphere-controlled hardening furnace followed by an automatic quench, 
and then a forced-type convection, recirculating tempering furnace. The unit 
occupies an area about 9! x 15 ft. The furnaces are about 12 ft. high. 


Automated handling of bars and close process 


‘control maintain production with few rejects 
j “=£ Torsion bars for track-laying vehicles must be strong, hard, tough 


and straight. Due to their extreme length-to-diameter ratio (24 to 
102 in. long) torsion bars at Maremont are processed vertically to 
prevent sagging or distortion. Handling and heating in this Sunbeam 
Stewart continuous heat-treating line are automatic from the time 
bars are placed on a horizontal charge table until they are lowered 
onto a discharge table. 

Although this installation was designed for automatic heat treat- 
ment of high strength torsion bars, it is ideally suited for handling 
any heat treated products having a high length-to-width ratio where 
full hardness with maximum toughness must be maintained while 
holding distortion to a minimum. 


IF YOU ARE CONSIDERING DEFENSE WORK CALL SUNBEAM. Designs are available for heat treating the following materiel: 


SHELLS: 57MM; 75MM; 9OMM; 105MM; 120MM; 155MM; 
3”, 5", 6", 8" Navy Shells (Harden, Quench and Draw). 


FORGINGS: Rotory Hearth and Pusher-type Forging Furnaces. 


ARMOR PIERCING SHOT (Harden, Quench and Draw). 
CARTRIDGE CASES (Annecl, Stress Relieve). 
MACHINE GUN CLIPS (Harden, Quench and Draw). 


JET AIRCRAFT and TANK PARTS 


unbeam CORPORATION (industrial Furnace Division) 


Main Office: Dept. 108, 4433 W. Ogden Ave., Chicago 23—New York Office: 322 W. 48th St., New York 19—Detroit Office: 3049 E. Grand Bivd., Detroit 2 
Canada Factory: 321 Weston Rd., Toronto 9 


A letter, wire or ‘phone c 


all will promptly bring you information and details on SUNBEAM industrial furnaces, either units for which plans are now ready or 


units especially designed to meet your needs. Or, if you prefer, a SUNBEAM engineer will be glad to call and discuss your heat treating problems with you. 
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“How can I g 


tion 
“what will step YP my producti 


on these grinders i 


“| need 15% more machining speed, 
with enough cooling” 


“What will give me less rejects 
on these castings ?” 


“How can | prevent rust on these 
machined surfaces ?”’ 


“I nee ] 
drawing lubricant that will 
reduce press downtime”’ 


W hen you are being pressed because top brass is pushing for lower unit SOSH EEEHEEEEEEEEEEEE 
Need Money-Saving 
Production Ideas? 


costs -or when you're determined to improve the efficiency of some 
operation— remember this Houghton Man’s ear, and pour your troubles 
into it. 


Try Houghton on these: 


LUBRICANTS 


for gears, spindles, hydraulics, 


You'll get help you can see go to work —shaving nickels off single 
operations, chopping folding money from department production 


Here’s why we, manufacturers of metal processing compounds, can 


: moulds, high temperatures and 
promise this: Since our beginning we've been more than just suppliers ‘ f 


general plant use 


METALWORKING PRODUCTS 


Cutting Oils and Bases ¢ Drawing 


We have been researchers —digging into the whys and hows of such 


items as heat treating, casting, press forming, machining, cleaning, rust 


prevention. In each of these we have developed products plus the apphica- 


tion methods that enable them to do a top job in their field. 


Compounds e Metal Cleaners e 
Rust Preventives ¢ Foundry Core 
Binders e Salt Bath Materials e 
Quenching Oils Surtace 


We've been doing this for more than 80 years, and from our enormous 


backlog of experience, the odds are that we can find a cost-cutting answer 


In addition to the Houghton Man’s own experience, he has a direct pipe Conditioners 


HYDRAULIC PACKINGS 


and Leather Belting 


line to the feedbox ... quick access to all the Houghton information 
gathered over the years. Phone him now, or remember to see him the 
next time he is in your plant. You'll be glad you did! E. F. Houghton 
& Co., 303 W. Lehigh Ave., Philadelphia 33, Pa. 


Ready to give you 
on-the-job service 
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In actual use more 
if than one year at 


Staats & Staats, inc. 


Pitcairn, Pennsylvania 


This Hayes “Certain Curtain” Pusher 
Type Furnace, designed for bright 
heat treatment of High Speed and 
other tool steels, has been in continu- 
ous operation on bright heat treating 
and copper brazing of high carbon 
high chrome work at Staats & Staats 
for over a year. 


With the bulk of their work on vital defense contracts, 
Staats & Staats has the twin problems of urgency and 
quality — their segmented dies and special tools have to 
come through on tight schedules, always dependably 
hardened and free of decarburization, and with bright, 
clean surface. 


CLYDE C. STAATS, PRESIDENT, SAYS — 


(1) Our Hayes Ampro Atmosphere Furnace is used to bright harden and copper 
braze intricate die parts. 


(2) Complete elimination of oxidation or discoloration on parts being heat-treated. 


(3) Reduces dimensional change of materials due to elimination of oxidation. A closer 
tolerance held. 

(4) Cuts valuable bench and polishing time on intricate dies with the savings as high 
as 
as 20%. 


(5) Reduces cost of manufacturing form dies as much as 50°) by form grinding dies 
in various segments and copper brazing with the atmosphere control. 


C.1. HAYES ING. 76 st., pRoviDENcE, R. 1. 


Manufacturers of Electric Furnaces Since 1905. 
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‘Room 711, 26 Journs! Sq, Room 406, 1900 Euclid Ave, MIG St. Ave. Regent Sq, 202 Forest Ave, Place 
City, Mew Jersey Cleveland 15, Ohie Chicego, Pittsburgh 18, Po. Roya! Ook, Mich. Ardencre, Pa. 
DOLAN INDUSTRIAL SALES L. WAGNER J. EDWARDS JARRETT Cc. MOLMES 

$506 Lawndale Ave. 112 Lowner Avenue Street 95 So, Ammons St. $31 Mo, 20%: St. 
Heuston 23, Texas Sen Jose 12, Calif, Providence, &. 1. Denver 15, Celerade Birminghem, Ala. 


Now available to you on the basis of 
PROVEN RESULTS IN ACTUAL OPERATION! 


Unique Hayes ‘““Ampro” Process of Dissociated Ammonia with Propane Injection 
gives completely clean truly BRIGHT heat treatment. 


Minimum volume of protective atmosphere requirements cuts down cost of operation. 


BA Type furnaces range in temperature up to 2400 F for both High Speed and High 
Carbon High Chrome steels. 


Furnaces are readily adaptable for drawing operations when required. 


Hayes know-how and the conservative Hayes 
policy protect you! This equipment now 
has been TRIED AND PROVEN and ts a KNOWN 
QUANTITY you can buy with confidence. 


UNIQUE HAYES RECTANGULAR AMMONIA 


% neplace heating 


Just remove those port plates and the elements are accessible for 
servicing without dismantling. Equally easy to replace retort. 


Uses either liquid or vapor ammonia, producing 75% Hydrogen 
Nitrogen. Complete controls, Capacities 100 CFH and up. 
Saves about 80°) of the cost of bottle Hydrogen. Propane > 


Injector mechanism is simple, positive, adjustable. 


Have HAYES—have the BEST! | 


REQUEST “BRIGHT HEAT TREATING LITERATURE” 


FROM NEAREST OFFICE 


| 
(Hayes patented-applied-for “AMPRO” process) 7 
— = 
} 
FF 
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Facts about 
HELI-COIL inserts 


you should know 


savings 
wrapped up in 


What they are 


Heli-Coiul® screw thread inserts are pre- 
cision formed coils of stainless steel or 
phosphor bronze wire. Wound into tapped 
holes, they form permanent, non-corrosive, 
strip-proof threads of astonishing strength 
Available for National Coarse, National 
Fine and Unified threads, pipe threads 
and spark plug threads. They are made 
in all standard sizes and lengths for assem- 
blies requiring Class 4, 3B, 2 or 2B fits 


inserts 


These savings are multiplied 
into major profits 
this simple way 


What they are for 


AS ORIGINAL COMPONENTS: Hel: 
Coil inserts are used to provide stronger, 
lighter fastenings, corrosion-proof, wear- 
proof threads in all assemblies 


FOR PRODUCTION SALVAGI 
When conventional tapped holes are dam- 
aged in production, restore them on the 
line with HMeli-Coi inserts. Get beter 
than-original strength with no increase in 
screw size and no tell-tale signs of rework 


Use Heli-Coil* Inserts to: 


1 Save money by using fewer and smaller screws to do FOR SPEEDY REPAIRS: When tapped 


: : threads wear, strip or corrode in service, 
the same holding job. renew them in minutes on loc ation in 


‘ shop or tield with Heli-Coi inserts. No 
Save material—lighter bosses, thinner wall section, welding—no plugging—pro secondary ma- 


smaller flanges. chining—no oversize screws 
Save weight and reduce bulk in assemblies. How they work 


Holes are drilled and tapped as you do tor 
ordinary threads—then Heli-Coil inserts 


Save assembly time by using cap screws instead of nut- are wound into tapped holes by hand of 

and-bolt assemblies. power tools, Install in a few seconds, as 
sure thread protection forever. Can be 

Save rejections in production. Threads damaged on the used in any metal, wood or plastic 

line are quickly repaired. You save time. Reduce scrap. No other method is so simple, 


effective and practical. 
Save on field service costs. No field damage to threads 


. Ii he do 0 
— fortified by Heli-Coil inserts. 


Heli-Coil inserts sate money because thes 


Save customer good will by eliminating product failure strengthen threads and make fewer smaller 

due to thread fault. Every thread in your product is fastenings do the same holding job. The; 

make lighter bosses and flanges practical 

made stronger, longer wearing with Heli-Coil insert and they save weight in two ways: (1) bs 
protection. permitting use of cap screws, instead of 
bolts and nuts; (2) by allowing use of 

Use the handy coupon to get free sample Heli-Coil inserts plus smaller, shorter, fewer cap — Hels 
all the data you need to design these savings into your product. Coil inserts protect your product trom 


thread wear, galling and stripping tor 
life in every kind of metal, in plastics or 
wood. They preserve customer good-will 
by preventing product failure, due to 
thread fault. Heli-Coil imserts improve 
the end product, cut rejects, salvage 
threading errors 


HELI-COIL CORPORATION 
270 SHELTER ROCK LANE, DANBURY, CONN. 
() Send les and Handbook 652, a plete desi ! 


Best time to put Heli-Coi inserts benetits 
to your use is right at the designing board, 
as many leading manufacturers are doing 
But to convince you ot their many advan- 


(_) Send samples and put my name on list to receive “Heli-Call,” 
case history periodical. 


NAME__—__ TITLE taves ask for a working demonstration 
right on your production line. Write to 
Complete information and engi- 

neering data is available in the Hel:-C oul 
catalog. Use Coupon! 

Approved for All Military 

CITY ZONE STATE 


and Industrial Uses 
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Rectangularly crranged —Clean Hardening, Wash- 
ing and Draw System. 


Produces 2,000 pounds per hour of large diameter 
parts. 


System features —Simplified stock handling —Full 
hardening of deep hardening steels —and Uniform 
tempering of hardened parts. 


Excellent results effected through the use of uniform 


UNIFORM HEATING 


delivers 2,000 pounds per hour 


heating augmented by a high-volume, high-pres 
sure quench system. 


A steam heated spray-type washer removes the 
quench oil before drawing. 


CIRG-AIR draw operation effects uniform heat 
ing by use of large volumes of recirculated air held 
at plus or minus 5 degrees —thus assuring a higher 
quality product. 


SEE US AT THE METAL SHOW...BOOTH NO. 1609 


INDUSTRIAL 


HEATING 


EQUIPMENT CO. 


Manufacturers of Industrial Furnaces and Oil Burners Since 1917 


3570 FREMONT PLACE 


DETROIT, MICHIGAN 


4 
C-AIR 


You can thoroughly descale most metals 


minutes 
less! 


RETREATMENTS ARE 
RARELY NEEDED WITH THE 


DU PONT SODIUM HYDRIDE DESCALING PROCESS 


In 10 to 20 minutes fabricated articles, sheets, pitting .. . never a costly reject due to loss of 
wire, rods, bars and forgings are completely de- gauge. Base metal is always protected, since 
scaled with the Du Pont Sodium Hydride De- bath action stops the moment scale has been reduced. 
scaling Process. Even heavily scaled forgings Get all the facts from Du Pont —the pioneer 
(!.”’ seale thickness) take less than an hour. of Sodium Hydride Descaling. You'll find the 
And in only 15 seconds you can get cold reduced- Process remarkably economical to install and 


onnealed strip clean and bright! operate. Just get in touch with our nearest dis- 


Fast as it is, sodium hydride descaling is trict office or send in the coupon below. 
amazingly thorough—retreatments are rarely 


DISTRICT AND SALES OFFICES: Baltimore + Boston + Charlotte + Chicas 
needed to clean a wide range of metals completely. Cincinnati + Cleveland » Detroit + Kansas City* + Los Angeles + New York 


Philadeiphia Pittsburgh San Francisco 


All metals not affected by fused caustic at 700 F. 


‘ More detailed information about the process how it 
can be treated, either separately or in combina- A. be = 


work what it can do for you « In 


. ray 9 . ° book. Call our nearest ofhee or use the coupon below for 
tion. There’s never any danger of etching or your copy ' 


DU PONT | 
| 

Please send me your booklet on Sodium Hydride De | 
| 

| 

| 

| 

| 

| 

| 

| 


I. du Pont de Nemours & Co. (Inc 

Klectrochemicals Department MP-103 
Wilmington 98, Delaware 


| 

| 

| 

Sodium hydrid | 

odium hydride process | 
e.°e a | Please have one of your technical men call. 1 in 

for positive descaling 
| 
| , 
| 
| 
| 
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BETTER THINGS FOR BETTER LIVING 


THROUGH CHEMISTRY 
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THE MOST 


WAY MELT 


AJAX-NORTHRUP 
INDUCTION LIFT-COIL FURNACES can melt different 
FURNACES 


An Ajax-Northrup equipped bronze 


foundry, melting a wide variety of alloys 
in lift-coil furnaces, reports 10% higher 
tensile strength for certain of its induction- 
melted alloys...and has reduced melting 
See Us at costs by over $33.00 a ton at the same 
Booth 221 time! 
at the 
Metals Show 


Similar performance is reported by users 
of the larger tilting furnaces. The tilting 
| units are slightly more efficient than the 
\ lift-coil equipment, and arc used where 
ability to switch alloys frequently is less 


important. 


If you haven't looked into the possibilities 
\ of induction melting for your non-ferrous 
\ foundry lately, we'd like to show you some 

; of the data we've gathered from recent 


installations. Just write or phone us. 


TILTING FURNACES are used for larger 
quantities, or special production runs. 


AJAX ELECTROTHERMIC CORPORATION 
Ajax Park, Trenton 5, New Jersey 


Associated Companies 


AJAK ELECTROMETALLURGICAL CORP Fd 
AJAX ELECTRIC FURNACE CORPORATION a 
AJAX ELECTRIC COMPANY, INC 

AJAX ENGINEERING CORPORATION aa 


INDUCTION HEATING | 
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MIDVALE ULTRASONIC TESTS ASSURE QUALITY 
BEYOND THE CALL OF SPECIFICATIONS 


Sound Waves “bouncing” up to ten million cycles per sec- 
Pressure Vessels ond seek out and find the smallest defect . . . assure quality 
forgings at Midvale . . . Ultrasonic waves able to penetrate 
thirty feet of the toughest steel. 

In addition two million volt X-Ray unit . . . magnetic 
particle inspection ... “black light” . . . dye penetrants 
Corrosion and Heat are but a few of the many ways Midvale craftsmen safe- 
Resisting Castings guard unsurpassed quality. 

Ordnance & Armor Midvale precision and performance can supply all your 
needs for heavy equipment in industry. Pressure vessels 
. hardened and ground steel rolls . . . weldless rings 
. . forgings . . . heat and corrosion resistant castings. 
If the job is big, specifications exacting, peak quality a 
“must”, you can rely on Midvale craftsmen. 


THE MIDVALE COMPANY 
NICETOWN, PHILADELPHIA 40, PA. 


OFFICES: NEW YORK © CHICAGO «¢ PITTSBURGH 
WASHINGTON ¢ CLEVELAND ¢ SAN FRANCISCO 


Cuslom Steel, Mahors 


fe | PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 


Forgings and Rings 


Hardened & Ground 
Steel Rolls 
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A COMPLETE LINE OF INDUCTION HEATING AND MELTING 
EQUIPMENT TO MEET EVERY PRODUCTION NEED 


TUBE DRIVEN OSCILLATORS 

SPARK GAP CONVERTERS 

HIGH FREQUENCY MOTOR GENERATORS 

LOW FREQUENCY 60-CYCLE INDUCTION HEATERS 
VACUUM MELTING AND HEAT TREATING EQUIPMENT 


ECCO High Frequency Cen e@ ECCO Mode! 0650 KW e ECCO High Frequency Motor Gen ®—ECCO Model M40 60 
trifugal Casting Machine with W ater-cooled Tube-driven erator and Controls. Installations avail 
retractable induction heater Oscillator, Output frequency ible from 20 to 1200 KW at operating 
ind variable speed motor range, 500 KC to 30 MC frequencies from 960 to 10,000 cycles 
frive for precision castings with melting apacity from 5 pounds 
to severa! tons 


AVAILABLE FROM OUR STOCK 


High Frequency Motor Generator Sets 


100 KW, 10,000 cycle Water Cooled 
100 KW, 3,000 cycle Water Cooled 
100 KW, 3,000 cycle Air Cooled 
50 KW, 10,000 cycle Water Cooled 
50 KW, 3,000 cycle Water Cooled 
® ECCO Model F78 550 @ ECCO Model F66B Coil Tilting Type High 50 KW, 3,000 cycle Air Cooled 


i Melt sdd_alloyin secimens rae ar ‘ ‘ 


Frequency Inductior o the 
Furne pour th rr i ‘ olec 
15 KW, 10,000 cycle Water Cooled 
ture C4 ni ty av 


10 to veral hu 


gam ve 
EM concerning industrial electric heating, ECCO engi- 
neers will place their A PROBLEM experience at your disposal tu help work out 
a practical, economical solation. Standard ECCO equipment in many different models 
is available for production and research. Where special custom designing is required, - 
ECCO will design or build to the exact specifications of your own engineers. Either way, 
your inquiry will receive prompt, competent attention. 


4 


ECCO HIGH FREQUENCY CORP. 7020 Hudson Bivd., N. Bergen, N.J. 


(M PORE 


505 
f 20 ¢ Kw 
| 
ri 
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The two billets shown were produced by a prom- 
inent manufacturer of 410 stainless steel. Before rare 
earth additions, the billet on the left shows a coarse 
columnar structure, with frequent corner cracks. 
Heavy cogging was necessary to permit rolling with 
a minimum of hot tearing; after rolling a grinding 
loss trom the edges incurred additional production 
time and expense. 

Consider the billet on the right, and the great 
improvement made by a small economical addition of 
MCA RareMeT Compound. The fine primary crystal 


MOLYBDENUON 


CORPORATION OF AMERICA 


Offices Pittsburgh, Cleveland, Detroit, Los Angeles, New York 


Grant Building 


by its cover 


"made the diference 


pattern shown in the sectional view is taken from 
an unretouched, unmagnitied photograph. This steel 
was rolled without intermittent heating cycles trom 
ingot to billet, and frequently to final size, all with a 
minimum of hot tearing. 


Write today for free Progress Report 
Number 1, “Rare Earths in Melting.”’ 
Just off the press! 


= 


Pittsburgh 19, Pa. 


San Francisco 


Soles Representotives: Edgar L. Fink, Detroit, Brumley-Donaldson Co, Los Angeles, San Francisco 


Subsidiory Cleveland Tungsten, Inc, Cleveland 
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oxo HIGH POTENTIAL PAINT SPRAY EQUIPMENT 


Illustration shows 5 gallon 
cans sprayed at a rate of 
20 per minute 


Electrically charged particles of paint are 

attracted to the article to be painted when F 

using IONIC HIGH POTENTIAL eatures 
PAINT SPRAYING EQUIPMENT 
made by SCIENTIFIC ELECTRIC 
Paint is so highly ionized with the IONIC © No Royalties 

GUN that it produces an even finish and 

penetrates into cavities and crevice © Speeds Up Production 


SCIENTIFIC ELECTRIC'S IONIC 
GUN features several adapters, each for 
a given application all above ground. In ® Minimum Paint Consumption 
Stallation is simplified with this method 

and most of the mystery of installing and ® Higher Product Quality 
operating such equipment is removed 
Overspray is held at a minimum. 


No Rentals 


* Low Capital Investment 


Visit our plant for a demonstration of the 
IONIC GUN and IONIC HIGH PO 
TENTIAL PAINT SPRAYING 
EQUIPMENT and witness the use of this 
process on your product with your mate- 
rials ... or write now for a free brochure 


DESIGNERS AND MANUFACTURERS OF HIGH 
AND HIGH VOLTAGE pent 
“105-119 moNROE GARFIELD, N.J. 


"Patents Applied Por 


(M LORBER 


Minimizes Your Paint Spraying Costs! | 
; 4 
4 
GUNS 
= 
| 
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Let's talk vacuum 
in your plant! 


HERE’S THE BIG 
KINNEY PUMP LINE 


Single Stage 


Model DVH 27.20.34 1800 CFM 
Model DVM 18.14.20 780 CFM 
Model DVD 14.14.18 486 CFM There’s a qualified Kinney Vacuum Engineer in your region, 
Model DVD 14.9.18 311 CFM ready to talk vacuum in your plant. Call on him. See how the BIG 
Model DVM 12.8.14 218 CFM 
Model DVD 8.8.10 110 CFM 


LINE... the Kinney line of vacuum pumps can be profitably used 


Model VSD 8.8.11 52 CFM in exhausting lamps and tubes, freeze-drying pharmaceuticals and 
Model VSM 7.7.8 27 CFM antibiotics, vacuum metallizing, vacuum production of titanium 
Model VSM 5.5.6 13 CFM 


and other miracle metals, vacuum fumigation and impregnation — 


and in the countless other ways vacuum serves industry today. 


Compound Kinney Manufacturing Co. — manufacturers of vacuum and liquid 
Model CVM 8.6.10 46 CFM pumps. Boston, New York, Chicago, Detroit, Cleveland, Atlanta, 
Model CVM 5.5.6 15 CFM Pittsburgh, Philadelphia, Los Angeles, Charleston (W. Va.), Hous- 
Model CVM 3534 5 CFM ton, New Orleans, San Francisco, Seattle, and foreign countries. 
Model CVM 3153 2 CFM ANT 
y wif ORT NGEMENTS 
at NEW 


NEW MECHANICAL 
BOOSTER PUMP 


Model MB 1200. 


by, GAS BALLAST “Clean” vacuum . . 


\ when applicable — - extremely high pump- 
All sizes of Kinney ing speeds (1000 CFM at 10 mi- 


% 
oO 
* 


Vacuum Pumps can crons) .. . low power (15 HP)... 
equipped with gas baliast to particularly suited for metallur- 
assist in your water-oil contami- gical processes where large 
nation problems. volumes of gases are liberated. 


FOR DETAILS WRITE KINNEY MANUFACTURING CO., 
3584 WASHINGTON ST., BOSTON 30, MASS. 
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From Molten Aluminum to 3/8” 
Diameter Rod in 12 Minutes! 


MELTING ALUMINUM FOR CONTINUOUS CASTING 
AND ROLLING OF HIGH CONDUCTIVITY ROD 


The picture above, a drawing made at 
Cable Corporation, Rome, N.Y 
modern installations in the 


the 
, shows one of the 


Rome 

most 
country for the continuous 
rolling of aluminum rod directly from 
molten metal. From left to right are shown the electric 
controls of the adjacent 450 kW. AJAX low frequency 
induction combined melting and holding furnace which 
is pouring molten metal into the 
casting machine in the foreground, and the 
from which the coiled rod is emerging. 


casting and 


Properzi continuous 
rolling mill 


This installation casts at the rate of about one ton pet 


The 


aluminum at 


hour furnace feeds a continuous stream of molten 


automatically controlled temperature into 
cavity on the slowly 


aonm revolving wheel of the 


Properzi machine. Metal loss from pig to rod averages 


less than 1 pet. Mechanical properties and electrical 


conductivity are excellent; the 


The 


ditions because the 


material is sound and 


fine grained men work under cooler, cleaner con 


only heat generated is within the 
melt itself. Due to melting conditions inherent in AJAX 


furnaces, the operation 1s continuous and no fluxing ts 


required 


VISIT THE AJAX BOOTH, NO. 221, AT THE METAL SHOW 


SER 


TAMA-WYATT 


AJAX ENGINEERING CORP., TRENTON 7, N. J. 


AJAX ELECTRO Cone. and Asse 
AJAX ELECTROTHERMIC 


sated Compames 


AJAK ELECTRIC CO 
AJAX ELECTRIC FURNACE. ‘CORP., Ayan Wyatt Induction Furnaces for Melting 
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Rome Cable Corporation 
INC JCTION | 
uses FURNACES for | 
z ~ 


SHELL FURNACE 


MAHR'S “Roller Rail” hearth sys 
tem makes it practical to mass pro 
duce 75mm to 155mm shells... 300 
per hour with perfect uniformity... 
without rejects. Fully automatic 
from start to finish, the MAHR 
Shell Furnace hardens, quenches 
and draws shells in one continuous 
operation. A MAHR furnace, fired 
by either gas or oil (or both) as- 
sures uniform distribution of heat 
with lower operating costs. 


Tell us (1) the size shells you make, (2) 
your production requirements and (3) 
your available fuel and we will send you 
complete information and specifications 
for your individual needs . . . without 
obligation. 


OTHER MAHR FURNACES 
® Car Type ® Batch 
Pusher Continuous 
® Rotary © Pit 
® Gas or Oil Fired 


METAL 
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Vahr Chain Conveyor, Recirculating, Air Drau Shell Furnaces 


Continuous heat treatment 
for Defense and Civilian Production 


MAHR’S RECIRCULATING, AIR DRAW. STRESS RE- 
LIEF FURNACES are designed and engineered to 
insure a rapid, uniform heat, exactingly controlled 
for your particular requirements. 


The advanced principles of heat treatment and fur- 
nace design developed during 30 years of research 
are all included in MAHR Furnaces to provide a 
ruggedly constructed unit that will operate efficiently 
for years. 


WRITE US for bulletins and detailed intormation on any kind of 
furnace installation. MAHR'S engineers and consultants will 


advise and specify the proper equipment tor you. 


MAR MANUFACTURING Co. 
1802 N. 2nd Street 
MINNEAPOLIS 11, MINNESOTA 


Visit Your 


ACCOLOY ENGINEER 


BOOTH 2661 
National Metal Exposition 


CLEVELAND, OCT. 19-23 


to see the latest developments 
in the line of heat and corro- 
ion resistant castings, en- 
gineered to your requirements 


ALLOY ENGINEERING & CASTING COMPANY 


WEAT RESISTANT CASTING ALLOY CASTING CO. (pivision) 
CHAMPAIGN, ILLINOIS 


OCTOBER 195 
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ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 


Producers of... The 
Metal Without an Equal” 


AMPCO METAL 


...the special alloys that make 
good where other metals fail 


ERE are some of the properties duction grief, because it often makes 
of Ampco Metal that help you good where other metals fail. 


keep production up, Costs down: These versatile special alloys fight 


wear, corrosion, impact, fatigue; give 
sion, erosion, and cavitation pitting. long life and dependable performance 
@ Excellent resistance to corrosion in under the severest conditions. That's 


certain media. why they are widely used in such 


tough assignments as slippers and 
screw-down nuts for blooming mill 


®@ High tensile and compressive strength. 


®@ High physicals at extreme tempera- 
tures. 


service, fractionating towers, aircraft 
parts, dies, valves, bushings, and other 


® High impact and fatigue values. ceed 
punishing jobs. 


Because it combines all of these quali- 
ties, Ampco Metal is often called The 
Metal Without an Equal. 


Chances are Ampco Metal can help 
you, too. It’s available in sand and 
centrifugal castings, sheets, plates, 


No matter what you do — whether bars, tubes, extrusions, welding wire 
you run a steel mill, refine oil, make and electrodes. Consult your nearby 
stampings, generate power, work in Ampco field engineer or write us for 
the chemical or process industries, or full information. 


any of hundreds of other jobs, you can 
make Ampco Metal work for you. It 


Ampco Metal, Inc. 
Dept.MPI0 © Milwaukee 46, Wisconsin 


Saves operating headaches and pre- I am interested in learning more about the 
properties and uses of Ampco Metal. Please 


send me Bulletin 44. 

Name Title 
Company 

AMPCO METAL, INC. 

Dept.MPI0 © Milwaukee 46, Wisconsin 

West Coast Plant, Burbank, California 


Company Address 


City ( ») State 


0-14 
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gh for- Shock CK-Tests Structures 


Working space 
for tension ond 
compression 

testing 


Stay Plates 


Electronic 
variable 
speed drive 


Two 30,000 ib. 
SR-4 Universal 
Load Cells at 
base of columns 


Oscilloscope X-Y diagram system 
records stress-strain curves 
in shock testing 


The extraordinary high speed of response of this revo- 
lutionary new Baldwin-Emery universal testing ma- 
chine, paired with an oscilloscopic X-Y diagram, 
enables it to measure and record shock tests on com- 
plete structures. Its SR-4 load cells and SR-4 type 
extensometer make it capable of responding to the 
rates required by shock conditions. 


The load cells and extensometer feed signals to the 
oscilloscope through pre-amplifier circuits. An in- 
stantaneous stress-strain curve and its two axes then 


appear on the oscilloscope screen. It is possible to 


TESTING HEADQUARTERS 


Op 


= 


BALDWIN - LIMA -HAMILTON 


General Offices: Philadelphia 42, Pa. ¢ Offices in Principal Cities 


Submerged 


reversing screw 


have this screen photographed continually to record 


changes in the shape of the stress-strain curve as the 


structure itself changes. 


Its unique aptness for such shock tests is one of the 
reasons why the FGT SR-4 Testing Machine is being 
recognized as the greatest advance in materials testing 


equipment in twenty years. 


Full details on this latest contribution of Testing 
Headquarters are in Bulletin 4202. For your copy, 
write to Dept. 2224, Baldwin-Lima-Hamilton Cor 
poration, Philadelphia 42, Pa. 
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WAUKESHA’s 


(titanium stabilized) 


STAINLESS 
STEEL CASTINGS 


NOW 
AVAILABLE 


--TO SOLVE YOUR MACHINING 
AND WELDING PROBLEMS 


You can count —just on the fingers of one hand—the foundries 
who can successfully cast No. 321 stainless steel with titanium. 
But WAUKESHA metallurgical engineers have found the 
secret ... WAUKESHA castings of 321 are completely un- 


40 years of leadership in producing 
unusually difficult castings hove 


affected by welding processes; their high corrosion resistance “ty made WAUKESHA one of the large 
jobbing foundries in the country 


Four foundries with a total of over 
1S unimpaired. 130,000 square feet ore at your 


And —as in all WAUKESHA castings in the 300 and 400 
series, castings in 321 come to you smooth in surface, dimen- 
sionally correct, pin-hole, pit and blow-hole free. They are 


so uniform in texture that machining is never a problem. 
WAUKESHA’S large production facilities plus a highly 
organized insistence on clock-like production schedules will — 


justify your confidence in “on the dot” deliveries. 


So, just send us a pattern — no matter how intricate 


and difficult. We'll make a sample casting for you — 


with no obligation. Give WAUKESHA a trial—today. Waukesha Foundry Co. 


EQUIPPED TO SERVE YOU FROM Stecete Ave. 
BLUEPRINT through the finished casting WAUKESHA, WISCONSIN 
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Harper Mesh Belt Furnace 
used by The Watertown 
Manufacturing Company, 
Watertown, Conn. 


THE WATERTOWN MANUFACTURING COMPANY 
has helped many customers reduce costs by adapting their 
part to metal powdered process. 

Other fabricators considering sintering furnaces should check 
these features found in Harper Furnaces : 


@ More Uniform Product Result- 
ing From Use Of Easily Con- 
trolled, Unvarying E lectric Heat. 


@ Closer Control of Product Di- 
mensions Through More Pos- 
itive Control Of Furnace Preheat 
Temperature. 


@ Longer Belt Life Through Im- 
proved Belt Take-Up Design. 
@ Substantial Cost Savings 
Through Less Down Time and 
Efficient Use Of Electricity. 
VISIT HARPER BOOTH +647 


HARPER ENGINEERS WILL WELCOME 
YOUR HEAT TREATING PROBLEMS 


Insert shous a complex part, 
ubih is one of the many unusual 


parts heinge sintered 


a> 
‘Harper , 


\ BOOTH 647 


1953 Metal Show 


HARPE ELECTRIC FURNACE CORPORATION 


DEPT. 7, 39 RIVER STREET, BUFFALO 2, NEW YORK 
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Consider Sintering for Complex Parts 
Gs 


BUEHLER 


BuehlerLtd. Booth No.115 


National 
Metals 
Show 


October 19-23, 1953 


) 200 pages — a comprehensive catalogue of Buehler equipment for the 
metallurgical laboratory. Includes sections on Cutters, Grinders, 
Specimen Mount Presses, Polishers, Metallographs, Microscopes, 
Cameras, Testing Machines, Spectrographs, Furnaces and other 
equipment for the metallurgical laboratory. 


METALLURGICAL APPARATUS 


165 West Wacker Drive, Chicago 1, Illinois 
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HEAT-RESISTANT ALLOY 
CAN BEST FOR 


4815 BELLEVUE AVENUE. DETROIT 7. MICHIGAN + TEL. WALNUT 1.4462 
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Whatever your high ten | 
perature one of these | 
— alloys will give you maximum | 
PLATES gervice per dollar 
ROUNDS CARRIED IN 
SQUARES 
SS ip TYPE 309--°"" cr-12 Ni 
TYPE cr-20 NI | 
PIPE 
G 
| wire BY coll More than 300 items, over one million pounds, of | 
rolled heat-resiston! alloys available for promp! 
delivery from stock: 
NUTS 
Let us recommend the best alloy for your application 
WELDING RO’ | 
| Couonion 
oy 


METAL 


Gearbox for power-driven saw, 


as cast in Gray Lron, 


Fabricated gearbox, which was 


replaced by the east design. 


By redesigning in Gray Iron, it is often possible to effect substantial 


cost savings. Here is a striking example: 


The manufacturer of a large power-driven metal saw found that 
the cost of a fabricated gearbox (right above) was out of line 
from a competitive standpoint. Designs for a suitable Gray Lron 
casting were requested and approved. Result: the Gray Lron 
casting is effecting a saving of 45°¢ on original cost of the part, 
plus a saving of 41¢¢ on machine and labor expense. 

Doesn't this suggest that its time to analyze your costs on certain 

fabricated parts--with a view to producing them better and more 

economically in Gray lron? Write for technical information on the 


many advantages of the Gray ron casting process, 
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SAVED... 


on original cost of part 


SAVED... 


on machine and 
labor expense 


GRAY IRON 
Characteristics Include: 
@ Castability 

@ Rigidity 

@ Low Notch Sensitivity 
@ Wear Resistance 

@ Heat Resistance 

@ Corrosion Resistance 
@ Durability 

@ Vibration Absorption 
@ Machinability 


@ Wide Strength Range 


ty. 
| 
i 
> 
a 
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Ar 5 } Make it Better with Gray Iron * Second largest industry in the Metal-working field 


Gas-fired copper billet heating furnace, where billets are 
heated prior to processing. 


AT 


REVERE COPPER AND BRASS INCORPORATED 


LOS ANGELES, CALIFORNIA 


Dempsey Gas-fired annealing furnace in the Los Angeles 
plont of Revere Copper and Brass Incorporated. 


GAS is a production line tool 


IN THE MANUFACTURE OF RODS AND TUBES f.)1 


industrial, maritime, and 
GAS provides the 


plumbing applications, 
type of precision heat treating 
needed at Revere Copper and brass Incorporated. 

For instance, Revere eliminates the cold-draw 
evele by using a Gas-fired annealing furnace to bring 
the billets right up to extrusion temperature. Bright 
anne aling Too 1S done hy heat treating the coppel 
tubing in controlled atmospheres in a large, Gas- 


hred furnace. 


These methods of heat treating with GAS art 
Revere have the added advantages of automarn 
control, which makes it possible to maintain precise 
temperatures at all times with complete flexibility 
ot operation, 

Throughout a// industry, GAS is a production-line 
fuel, Why not call your Gas b.quipment aler 
(jas Company Representative right away, and hind 
our whe re may he Ip Vou prove the eth wney 


ot your operation 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK 
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Vacuum Fusion Gas Analyzer 


with complete installation and instruction 


Vacuum Fusion Gas Analysis Apparatus, including 
installation services * « « 


* 
F. Converter extra) 


A packaged unit to determine the content of 
oxygen, nitrogen and hydrogen in metals 


A wide variety of metals and alloys can be analyzed to determine the 
amount of oxygen, nitrogen and hydrogen contained either as combined or 
dissolved gas, in the range from one per cent to approximately 1O” per cent ANALYTICAL SERVICE 
by weight 
Write for informa 
The oxygen and hydrogen content of titanium ts reported within the same 
range of accuracy as tor other metals tion about NRC Gas 

The apparatus incorporates the best features and techniques reported in the Analysis Service it 
literature or known to our laboratory and has been employed tor some time in your requirements 
connection with our own metallurgical research activities do not justify the 

Operating procedure is relatively simple and can be readily mastered. Instal- purchase of an in- 
lation, tinal testing and instruction of your Operator is performed by one ot our 


strument 
trained analysts 


Write for details of Type 09-1240 Vacuum Fusion Gas Analysis Apparatus 


INDUSTRIAL RESEARCH PROCESS DEVELOPMENT 


CHEMISTRY. METALLURGY PHYSICS DEHYDRATION 
HIGH VACUUM ENGINEERING DISTILLATION. VACUUM OATING 


National Research Corporation 


Visit US AT BOOTH 2007 EQUIPMENT DIVISION 
NATIONAL METAL EXPOSITION SEVENTY MEMORIAL DRIVE, CAMBRIOGE 42, MASSACHUSETTS 
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How Armour ammonia cuts costs 


in sintering powdered metal parts 


Protective atmospheres of dissociated ammonia have 
proved ethcrent and economical for sintering powdered 
metals, as well as bright annealing, bright heat treating 
and other metal treating applications. Dissociated am 
monia provides an easily controlled atmosphere at much 
lower cost than hydrogen. One cylinder of ammonia 
yields the equivalent of 34 cylinders of hydrogen—and 
is much less costly! 

A.C. Gilbert has been using dissociated ammonia 
since 1951 to provide a protective atmosphere for sin 
tering powdered metal parts of all kinds. They have 
had such success—in efficiency and economy—with 
powdered metallurgy and with dissociated ammonia 
that their equipment ts running 24 hours a day, 6 days 
a week 

Gilbert is one of many satistied customers USIN, 
Armour ammonia. In many cases, Armour men have 
given help and advice on installations. That's just part 
ot Armour § service to Our ammonia Customers. Since 

947, Armour has sponsored a fellowship at Massachu 
setts Institute of Technology for the study of metal 
treating processes using ammonia The men of Armour's 
Fechnical Service Department are equipped to handle 
and answer any problem arising with ammonia instal 
lations for metal treating 

The booklets offered at nght will show you how to 
put this know-how to work for you. Write today for 
your free copies. If your problems are unusual or press- 
ing, write giving full details of your requirements 


You can depend on 


Armour's Ammonia and Service 


A. C. Gilbert uses a protective atmosphere of dissociated am- 
monia to sinter 102 parts for this American Flyer model train 


CLIP AND MAIL THIS TODAY! 


Armour and Company + 1355 West 31st Street 
Chicago 9, 
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THEY’RE MADE OF BERYLCO BERYLLIUM COPPER 


When you discard a tin can, you may not 
think you're throwing away a precision 
device, but you are. All parts of a can 
must be accurately formed to within one 
ten-thousandth inch, otherwise leakage 
and spoilage will result. 


The flat and bevel gibs shown here are 
used on a bodymaker producing 12 and 
6 oz. spray cans. Twenty-six dies, each 
guided by similar Berylco gibs, turn out 
100 can bodies per minute. Tolerances are 
so critical that gib wear of less than .0O1"' 
can cause trouble. Production stoppages 
pile up headaches, and thousands of 
cans can be ruined through corrosion. 


Gibs machined from Berylco #25 bar 


stock have now been employed for the 
“SPRA-TAINER” bodymaker twice as long 
as any previously used material, and 
there have been no shutdowns. The 
superior wear resistance of Berylco is 
due not so much to its heat-treatable 
feature—work-hardening alone is suffi- 
cient—as to its dense, less porous struc- 
ture, which reduces friction and makes 
lubrication less critical.” 


Wear resistance is only one of the many 
desirable engineering qualities of Berylco 
beryllium copper. Its unique combination 
of such properties as strength, conductiv- 
ity, elasticity and fatigue resistance has 
enabled designers to convert difficult or 


* Date supplied by Crown Can Co.(Div. C. C. & S. Co.), Philo, Pa 


"impossible" jobs into standard produc- 
tion items. 


As the world's largest producers, we will 
be glad to help you include beryllium 
copper in your plans for the future. For 
sample material or engineering assistance, 
call or write any of the offices below. 


VALUABLE ENGINEERING INFORMATION 
on Berylco beryllium copper is con- 
tained in a series of technical bulle- 
tins, published monthly. To receive 
your copy regularly, write on your 
business letterhead. 


TOMORROW'S PRODUCTS ARE PLANNED 
TODAY WITH BERYLCO BERYLLIUM COPPER 


CORPORATION 


DEPT. 3J, READING 9, PENNSYLVANIA 


New York Springfield, Mass. Rochester, N. Y. Philadelphia « Cleveland « Dayton Detroit Chicago Minneapolis Seattle San Francisco Los Angeles 
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Representatives in principal world-trade centers 


ro the engineer who is seeking 
more DESIGN FREEDOM, 
Arwood Precision Castings offer 


a flexibility of design 
which opens new avenues of approach. 


WIDER 
CHOICE OF ALLOYS 
Provides for use of eae 


more advantageous metals 


PRODUCTION OF 
PECULIAR, COMPLEX SHAPES 


can be accomplished 


in one cast without assembling oe. 
REDUCTION OR EQUIPMENT 


ELIMINATION OF MACHINING 


Design is free from 
machining 
limitations 


BUSINESS MACHINE 


PUNCH GUIDE Visit us at the National Metal Exposition 
This part was expensively machined Cleveland Public Auditorium 
originally from bar stock and subsequently , “ 
Cleveland, Ohio. Booth +1428. 


ARWOOD ENGINEERS REDESIGNED THIS PART 
as an investment casting, 
resulting in 25% reduction in machining 
time and savings of nearly 50% in metal. 
Slippage was eliminated and positive contact 
assured by changing to a more 
advantageous alloy, creating improved 
efficiency in perforiaance of the part. 


PRECISION CASTING Corp. 
73 WASHINGTON STREET B'KLYN 1, N. Y. 


Plants: Brooklyn, « Groton, Conn. Tilton, N. 


Additional savings also were obtained by 
reduction of reject parts. 
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FORGING 


PRACTICE 


, 


You ARE INVITED to have your name 
placed on our mailing list to receive this valuable series 
of articles on up-to-date forging methods. We will 
he glad to send a complete set of all eleven issues of “The Forger” 
in addition to placing your name on our mailing list to 
receive future issues as they are prepared. There is absolutely 

no charge for this service. We are glad to make this gesture 

towards the advancement of modern forging practice 

as executed on ACME XN Forging Machines. 


ACME MACHINERY DIVISION e 1207 W. 65th St., Cleveland 2, Ohio 


ESTABLISHED 1882 


“ACME” FORGING © THREADING © TAPPING MACHINES © ALSO MANUFACTURERS OF “HILL” GRINDING AND POLISHING MACHINES 
HYDRAULIC SURFACE GRINDERS © “CANTON” ALLIGATOR SHEARS © PORTABLE FLOOR CRANES © “CLEVELAND” KNIVES © SHEAR BLADES 
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Low-voltage OX-140 X-Ray Unit High-voltage Industrial Betatron 


GE builds x-ray units in 25 models 
to match your quality control needs 


For fast, accurate, non-destructive testing 
and inspection — industry looks to GE X-Ray 


No matter what your quality control requirements — from 
thin sections of light metals to heavy section thicknesses of 


stecl — there’s a General Electric x-ray unit that’s right for 
your job, Choose trom units rated at 140,000, 250,000, 400,000 
volts...1, 2 and 15 million volts. 


These compact, completely shock proof units can be yours 
in a wide choice of models for floor, wall or ceiling-mounting 
Some are mobile, some portable 4 ready to be moved on a 
moment § notice to widely separated lox ations, Others in pro 
duction-line hou mvs are semi-automatic for contimuous Ins} 
tion ot | roduction lots or of raw materials 


Chances are, there's a place in your manufacturing process 
where x-ray can lower production costs and IMprove quality 
Let one of GE's highly trained sper ialists appraise your inspec 
tion needs. For complete intormation, write X-Ray Department, 
General Electric ¢ ompany, Milwaukee 1, Wisconsin, Rm. AS-10. 


You can put your confidence in — 


GENERAL ELECTRIC 
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good, searching look 


in your own product research and development 


With all the current interest and enthusi- 
asm for the newer metals and their alloys, 
don’t forget that tin has always been a 
“wonder” metal. 


Consider for a minute all the special 
properties of tin. Tin is inert, nontoxic, fric- 
tion and corrosion resistant. Tin is highly 
malleable, second only to gold. Above all, 
tin is economical to use. 


Tin is one of the oldest metals known 
to man—-yet we're still finding new and 
important ways to use it. 


Tin-zine plating, for example, has been 
found to be an excellent and economical sub- 
stitute for cadmium in many applications. 


Another new plating alloy, tin-nickel, 
even more durable and more attractive in 
coloring than chromium, saves 65 percent 
nickel. 


And tin-titanium is a still newer, high- 
strength, easily welded alloy for jet air- 
craft parts. 


In the field of chemistry, tin is making 
impressive strides. Tin oxide is the best 


opacifier of enamel. Organotin compounds 
are the best stabilizers known for polyvinyl 
chloride plastics. 


Now that U.S. Government controls have 
been removed, tin is again freely available 
in this country to any user, in any quantity, 
for any purpose. Over a third of the world’s 
tin is mined in Malaya. There are ample 
supplies of tin in sight for the foreseeable 
future, provided a reasonable price is paid. 
And Malaya is steadily winning its war 
against Communist guerrillas. 


So take a good, searching look at time- 
tested tin in your own product research and 
development. Versatile, plentiful, economi- 
cal tin may help you find 
new ways to raise quality MALAYAN 
and lower costs. 


TIN NEWS. issued monthly, cov- 
ers noteworthy current develop- 
ments in the production, mar-| 
keting and use of tin. Write for 
a free copy. 


THE MALAYAN TIN BUREAU Dept. 348, 1028 Connecticut Ave., Washington 6, D.C. 
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Can Solue Your TUBING PROBLEMS 


ACIPCO STEEL centrifugally spun tubes are serving in clude: Hydraulic cylinders, ship propulsion shafts, crack 
countless industries and can easily prove to be the answer — ing still tubes, retorts and paper mill rolls. In addition, 
to your tubing problems. they are receiving wide recognition as a component in 


a weldment applications; and their strength is not impaired 
Manufactured to meet national standard specifications, 

by directional lines of weakness 
a wide variety of sizes in lengths up to 16 feet are available 


and cam be made to order promptly. ACIPCO tubes can Investigate the many advantages offered by this versatile 


also be made to special analyses. Typical applications in- — product. 


SIZE RANGES: 21/,°—50” O.D.; ¥”—4” wall 
TYPES: Carbon, alloy and stainless steel, cast iron and Ni-Resist 
SPECIFICATIONS: A.S.T.M., A.M.S., A.B.S., A.C.L. A.LS.L. and others 


AMERICAN CAST IRON PIPE COMPANY SEND FOR FREE CATALOG 


Birmingham 2, Alabama 
9 AMERICAN CAST IRON PIPE COMPANY 
Distributors P. O. Box 2603, Birmingham 2, Alabama 
Austin-Hastings Company, tn Lyman Tube and Bearings. Ltd Please send me a free copy of your “ACIPCO STEEL atalog 
226 Binney Street 920 Ste. Sophie Lane 

Cambridge 42. Massachusetts Montreal 4. Canada Name 


Peter A. Frasse and Ce Tull Metal and Supoly Co 
t? Grand Street 285 Marietta Street 
New York 13. New York Atlanta. Georgia 


Strong, Carlisle and Hammond Ce Ducommun Metals and Supply © 
1392 West Third Street 1290 South Alameda Street 
Cleveland 13. Ohio Los Angeles 34. California nterested in the fo 


Williams and Company. tnc t A. Roberts Company 


90! Pennsylvania Avenue 0 South Aberdeen Street 
Pittsburgh 13, Pennsylvania Chicago 7, tilinols 
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HEAVY-DUT 


Ae 


combine all these features most desired 
for metal finishing operations 


EYE-LEVEL PILOT LIGHT — 
quick, positive switch indication 


HEAVY-DUTY TERMINALS — 
deliver 6-phose center-tap out- 
put with theoretical ripple of 


LARGE, SQUARE - TYPE 
METERS — easy to read, 
accurate to 2%. 


CONVENIENT START- 
STOP BUTTON — simpli- 
fied switching for oper- 
ating entire unit 


SINGLE-WHEEL TYPE 
CONTROL—21 points of 
fool-proof on-load con- 
trol, available 10 KW to 
20 Kw. 


AUTOMATIC RESETTING 
STARTER — DUAL INPUT 
— full overload protec 
tion plus low-voltage re- 
lease. Dual Input: 220/ 
440 v, 3 phase, 60 cycle 


STURDY STEEL CABINET 
—with angle-iron frames, 
grey hammertone finish, 
may be mounted on rub- 
ber shocks (optional). 


only 4.2%. 


EASILY REPLACED DUST BLOCK AIR FILTERS — 


remove all solids and most fumes. Easy to reach from front of cabinet 


Dual output is available for slight additional cost. Models available 


FAN-DRIVEN UP-DRAFT 
— oversize fon with 
sealed motor and lubri- 
cation constantly cools 
transformers and stacks. 


PRECISION- 
CALIBRATED 
THERMOSTAT — 
positive guard against 
excessive stack tempera- 

ture. Instant cut-off. 


CUSTOM-BUILT SELEN- 
1UM STACKS — assem- 
bled and electrically 
matched by H-VW.M 
Plate creas well above 
N.E.M.A. specs. Heavy 
anti-corrosion, anti- 
fungus coating. 


HEAVY - DUTY TRANS - 
FORMERS — Class B in- 
sulation type, rated for 
continuous operation at 
temperature rise up to 
25° over ambient, cal 
culated for convection 
cooling. 


in either self-contained or remote-controlled units 


Imagine ...a theoretical ripple of only 4.2%. 

There's real assurance of more uniform deposits! And 
single-wheel control...only one control for 21 points of 
on-load switching! And those oversize transformers 

for plenty of reserve capacity—as well as the increased plate 
area ...all these, plus the individual features pointed 

out above, add up to the most complete line of rectifiers ever 
designed for metal finishing. Yet they cost less per unit 

than any other rectifiers made! 


and development laboratory SALES OFFICES: ANDERSON * BALTIMORE ° BOSTON 
—of over 80 yeors experience CHICAGO + CLEVELAND * DAYTON «* DETROIT * GRAND 
in every phase of plating and RAPIDS * LOS ANGELES * LOUISVILLE * MATAWAN 


For complete information on H-VW-M Rectifiers ask for Bulletin ER-105. 
polishing—of a complete MILWAUKEE * NEW YORK * PHILADELPHIA * PITTSBURGH 
ag eg process and sup ROCHESTER * SPRINGFIELD (MASS * STRATFORD (CONN ) 


Your combinetion— HANSON-VAN WINKLE-MUNNING CO, MATAWAN, N. J. 
of the most modern testing PLANTS AT. MATAWAN, N J * ANDERSON, INDIANA 
ply line for every need UTICA * WALLINGFORD (CONN ) 
INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES-EQUIPMENT-SUPPLIES 


METAL PROGRESS; PAGE 336 


H-VW-M PS 
| 
‘ 
? 
gat 
0} 
| 
| ae 
t 


af 


YOU WILL FIND US AS USUAL 


<Qput in front at the Main Entrance” 
AT THE 1953 NATIONAL METAL SHOW IN CLEVELAND 


where the continung ADVANCE in G.A. DESIGNS for tmereasing 
Defense Production, as well as the Casting Quality, reflecting continuing 
and accelerated Research & Development in Process Control,is best 
SEEN, to be fully appreciated, 


GENERAL ALLOYS COMPANY, BOSTON, MASS. 


“OLDEST AND LARGEST EXCLUSIVE MFRS. OF HEAT & CORROSION RESISTANT CASTINGS” 


BRANCH BALTIMORE BUFFALO DENVER HOUSTON MUNCIE 
Emil Gathmann. tr RE 


Lynd Tracy Jarrett William E. Brice Co Geo. O Desautele Co 
513 Park Ave R12 Tacoma Ave 95 So. Ammons St (S12 Pease Ave Wysor Bidg.. P.O. Rox 774 
OFFICES BIRMINGHAM CHICAGO DETROIT INDIANAPOLIS NEw YORK 
Harry G. Mowat Co General Alloys Co General Alloys Co Geo. O. Desautels Co General Alloys Co 
AND 544 American Life Bide 224 8S. Michigan Ave 3-147 Gen'l Motors Bide 27302 NW. Meridian St 50 Church St 
BOSTON CLEVELAND FORT WAYNE MILWAUKEE PITTSBURGH 
REPRESENT General Alloys Co E. E. Whiteside Geo 0. Desautels Co Walter Gertinger. tne i. C. Leatherby 
” 405 West First St 121t St Clair Ave 416 Utility Bidg 410 West Michioan St 500 S Main St 
ATIVES PHILADELPHIA ST LouIs Sharpsbure. Pe 
john P. Clark Co Associated Steel Mills, 
1428 South Ponn Sauare Se Kingshighway 


| 
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NEW HF INDUCTION HEATING GENERATOR 
PUTS FULL POWER INTO A WIDER VARIETY OF LOADS 


Westinghouse now presents a new high-frequency gen- able, maintenance-free saturable reactors and longer-life, cost- 
erator with 25 KW output at 100°, duty cycle. For cutting diode rectifier tubes 
optimum performance the new 25 KW has a tank kva of Gives complete protection against condensation and water- 


T impurity troubles. The built-in distilled water cooling system 
1620. This means you can now put full power into a 5 , 


and heat exchanger offers substantial raw water economy, too 

wider variety of loads... even where close coil coupling 

N ‘als. like t Assures long tube life, peak performance and minimum 
fe » 

is NON-Terrous materia S, Hike copper maintenance by close regulation of filament voltages 

and aluminum, can be heated in much shorter time. You 


Offers easy inspection and maintenance through the fall- 
benefit in higher production rates at lower costs. 


opening double doors; easier operation through a simplified 
. . ry combination of conveniently located controls 
This latest addition to the Westinghouse line of induction : 

heating tools has many more outstanding benefits. Here The new Westinghouse 25 KW RF Generator is available 
are some of them: now in this de luxe model. A standard model ts also 


available with electronic keying and smooth power out- 
@ Allows positive, precise heat control of short production 
runs on a variety of jobs or long production runs with ies. Both models offer flexible, economical handling of 
rapid heat cycles. The built-in electronic keying of power : 
output that makes this possible also eliminates main con- hardening, annealing and metals-joining jobs. For full 
tactor arcing. 


put control features as easily-installed optional accessor- 


information write: Westinghouse Electric Corporation, 

@ Provides smooth variation of power output from 25% to Electronics Division, Induction Heating Section, 2519 
100 This simplified power output system utilizes depend- Wilkens Avenue, Baltimore 34, Maryland. 


you CAN BE SURE...1F ITS Westi nghouse 
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CARBORTAM’ produced by TAM’, 


is an effective ladle addition to: 


1 promote hardenability, at low cost, in low 
alloy forging steel and wrought iron. 


2 provide ductility in steel castings. 


3 recent production tests indicate successful 


use for Boron additions in all types of TAM 
PRODUCTS 


Boron steels. 


Get complete facts on the advantageous use TITANIUM ALLOY MFG. DIVISION 


and economy of improved Carbortam in NATIONAL LEAD COMPANY 
your operations by writing our N.Y.C. office. Executive and Sales Offices: 111 BROADWAY, NEW YORK CITY 
“TAM and CARBORTAM ore registered trademarks General Offices, Works and Research Laboratories: NIAGARA FALLS NY 
Visit Booth No. 2409 at the National Metal Show—Cleveland 
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Weeks of actual use were the only 


way Socony-Vacuum could test 


quality Of prease 


Socony-Vacuum’'s pilot plant cuts 
| 


testing time to a matter of minutes— 
often eliminates several weeks output 
of unusable product The RCA Table 
Model Electron Microscope contrib- 


utes substantial time savings to this 


operation pe rmits spe cimen testing in 


just a few seconds. (In background, 


microphoto of le batch 


Socony-Vacuum cuts 
weeks to minutes with 
RCA Electron Microscope 


In a new quality-control operation, 
Socony-Vacuum Oil Co. now eliminates ume 


lags—and wasted production—in a_ pilot 


operation built around the RCA Electron of raw materials cut costs save time 

Microscope Model EMT-3. With this equip accelerate development of new products 

ment, Socony-Vacuum research men actually Check these important advantages jm, 

cut weeks of test time to the few minutes tastant and Specimen Changing - “On, 

required to prepare and photograph a sample <posures without breaking vac ' ‘ fe — 
For a small investment Socony-Vacuum voll 

has obtained the dual advantages of electron Permanent - prego Lenses offer exceptional ROA | Mics 

microscopy —high resolution and high mag stability for the most exacting studi PM ROA 

nification (40,000 X photographically 50-KV comparable to tha training rance 
Perhaps the RCA Type EMT-3 Electron offered in larger, higher-priced equipment : r 

Microscope can help you to control quality Accurate Focusing — new tov magni ‘ 

fetermine the structure and composition her and viewer 


® Electron Microscope 
SCIENTIFIC INSTRUMENTS 


RADIO CORPORATION of AMERICA cu 


© Shadow Caster 


ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. N. J. © Vacuum Leak Detector 
In Canada: RCA VICTOR Company Limited, Montreal ® Electron Diffraction 
Equipment 
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A Large 


Reports on Performance 


of HAUCK 
Proportioning 
OIL BURNERS 


A large forging plant, now firing rotary and slot type 
forge furnaces with 200 Hauck Proportioning Oil Burn- 
ers utilizing Bunker C Oil, presents the following data 
on their performance : 


7 Getting cleaner heat with less sealing than was 
experienced with their old type burners. 


2 Heat is more uniform throughout the furnaces, 
thereby eliminating cold spots previously 
evident. 


3 Kasier control of firing with single lever elimi- 
nates improper proportioning of oil and air 
at any burning rate, 


7 4 Since installing Hauck Burners with automatic 
control they have experienced very little 
trouble with heating rejects. 


HS With better oil atomization and proportioning, 
carbon trouble and frequency of cleaning have 
been greatly reduced. 


To operate Hauck Oil Burners is to know real perform- 
ance economy and reliability. Get complete details. 
Write for Catalog No. 410. 

Visit Our Booth 2407 at The Metal Shou 


~HAUCK MANUFACTURING 


Combustion Engineers Manufacturers of 
Oil and Gas Burners and Equipment 


148-158 Tenth Street + Brooklyn 15, N.Y. 


the BASCO 
SEPARATOR 


automatically 
“fans 
Steel Sheets 
for easier, 


faster, safer 
handling! 


BASCO lifts the top sheet instantly 
automatically raising and separat- 
ing the next sheet for easy grasping 


@ Separates oily sheets e@ Lifts 
polished or painted parts without 
scratching @ Eliminates feeding 
double sheets @ Saves gloves—ceut- 
@ Handles round, nested or odd 
shapes @ Permanence of magnetism 
guaranteed. 
2 TEST A BASCO IN YOUR PLANT — 
SOLD ON APPROVAL 


Models for any Request prices and demonstrations. 
thickness to 3/16" 


Distributors Inquiries invited. 


Tee 


manufacturing co. 


29 Woodside Street @ Stamford, Conn. 


See it in action: Booth 22338 National Metal Congres« 


KING PORTABLE 
BRINELL 


HARDNESS TESTER 


Eliminates excessive material 
handling costs in routine and 
special Brinell hardness test- 
ing. The King Portable Brinell 
ean be carried to the work, 
used in any position, and al- 
ways puts an actual load of 
3000 kg. on the 10mm. ball 
indenter. 


This 27-Ib. portable tester 
has a 4in. deep throat and 
a gap 10 in. high. For larger 
pieces, the test head is easily 
removable for testing sections deep. Gap—I0” hig! 
beyond the capacity of the W eight—27 Ibs 
standard base. 


Simple to operate, the tester is impossible to over- 
load, and even with inexperienced operators will pro- 
vide consistent accurate results well within the require- 
ments of the Bureau of Standards. 


ANDREW 
KEIN G 


BOX 6064 
ARDMORE, PENNA. 


See demonstration at Booth No. 408 
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SAVE TIME...SAVE MONEY 


on air cooling 


W S S C 0 


If your processing involves air cooling or air drying, 


or air drying jobs 


4 


BELTS 


it will pay 
you to investigate the big savings Wisseo Belts can give you by 
converting time-consuming batch operations into fast, efheient, 


continuous straight-line produc tion. 
With Wisseo Belts vou get these advantages: 


© Maximum air circulation either hot or cold, any velocity or 
volume, because of wide open balanced spiral weave. 


® Corrosion resistance of stainless steel. 
® High loading capacity because of strong, steel construction. 
® Simple, low-cost installation; and economy of continuous 
straight-line operation. 
lo order, write or call our sales office at 56 Sterling St., Clinton, 


or contact our nearest district ofhiece. 


THE COLORADO FUEL AND IRON CORPORATION—Denver. Colorado 
PACIFIC COAST Colifornia 
WICKWIRE SPENCER STEEL DIVISION—Atlanta, Bostor 
Buffalo, Chicago, Detroit, New Orieo New York, Philadelphia 


PRODUCT OF WICKWIRE SPENCER STEEL OFVISION 
THE COLORADO FUEL AND IRON CORPORATIO 
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SAVE MONEY 


on reproducing intricate parts with. . . 


PRECISION INVESTMENT CASTING! 


You'll eliminate costly machining operations 
and cut tooling and production costs with Pre- 
cision Investment Casting. This precision 
process is the economical way to— 
@ Cast intricate, undercut parts to critical 
dimensions and finishes. 
@ Cast parts where limited volume or high 
temperature of metal does not permit use 
of die-casting. 
@ Cast parts with shapes too intricate to 
forge. 
@ Cast metals too hard for economical 
machining. 
AT THE METALS SHOW you'll see many examples of 
precision investment casting. Ask about it— 
talk about it—chances are you'll get many 
ideas on how you can use this modern casting 
technique to improve designs and lower costs. 


GET THE INVESTMENT CASTING STORY 


Write today for free 12-page descriptive 
booklet—"'MODERN PRECISION INVESTMENT 
CASTING.” The most complete source of 


facts and data available today. 


ALEXANDER SAUNDERS & CO. 


Precision Casting Equipment & Supplies 


91 Bedford St. 


New York 14, N.Y. 
WAtkins 4-8880 


See the new stainless steel 


furnace 


laboratory 


vacuum furnace at our booth +2764 


Engineered for: 


E 

4 Melting 

Casting 

1 Heat Treating 
E 

N Purifying 

T 


Also all types of High Vacuum pumps and equipment 


OPTICAL FILM ENGINEERING COMPANY 


2731-37 North Sixth Street 
Philadelphia 33, Pennsylvania 


On display at Metal Show—Booth +2764 


WHAT ARE JOUR NEEDS 
IN FURNACES? 


Do you require a furnace in which the heat can 
be applied under a wide range of conditions? If 
so, the Marshall Tubular Furnace may be the 
answer to your needs. In Marshall Furnaces, tem- 
perature can be maintained with great uniform- 
ity, or temperature can be spot-controlled, 
or graduated zone-by-zone. This Furnace has 
been proven in many types of tensile, creep, 
stress-rupture tests, etc. Write regarding your 
Furnace or Control Panel needs. Marshall Prod- 
ucts Co., 270 W. Lane Ave., Columbus 2, Ohio. 


laboratories are 
using Marshall 


and automotive, 
less steel 
metal refining, etc. 


Marshall Holding 
Brackets are in Sta- 
tionary or Compen- 
sating type. 


More and more types of 
now 
Fur- 
naces, including aircraft 
stain- 
making, 
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The ACME Type B-10 


Semi-Automatic. . . 
1S A VERSATILE PRODUCTION MACHINE 


This machine gives very efficient produc- 
tion as One operator normally operates two 
or more units, one at each end of the lathe, 
loading and unloading one machine while 
has work in with the 


the other contact 


wheel. 


lype B-10 with 
A-2 head handling parts up 


to 12 Vacuum 


Equippe d 


diameter 


chucking available 


B Equipped with Acme patented 
Geared Chuck which keeps 
rectangular or other out-of 
round work in constant uniform 
mtact with wheel 
Iwo buffs finishing sides and 
fop im one operation 
i Geared chuck for polishing 
4 of buffing faucet bodies. Pri 
duction up to 240 pieces per 
hour, one man handling two ma 


chines 


7 
his single spindle machine is 


used with the conventional lathe for fin- 


ishing such cylindrical parts as cooking 
utensils, plumbing goods, electrical fix- 
hub 
caps, automotive accessories, and numer- 


tures and appliances, reflectors, 


ous other parts. 


Toggle slide, vertical and cross slide 
adjustments permit quick set ups when 
changing from one job to another. 
Additional accessory equipment can be 
furnished for finishing an unusual vari- 
ety of 
cylindrical work. 


out-of-round parts as well as 


CATALOGS ON REQUEST 


AND 
Polishing ffing 
Machinery 


avromanic 
BUFIING 


Ac ME Manufacturing Co. 


1400 €. MILE RD., DETROIT 20 (Ferndale) MICH. 


“AA OF AUTOMATIC POLISHING AND BUFFING MACHINES FOR WEARLY HALF A CENTURY 
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BIG SAVINGS IN 


LITTLE parts 
“A 


(Actual Size) 


BY SWITCHING TO 
NICKEL SILVER POWDER 


The 4 sizes of aircraft remote reading instrument clamps 
pictured above were formerly machined from aluminum 
bar stock. They are now pressed from nickel silver pow- 
der by Chrysler Corporation—Amplex Division, thereby 
achieving a saving of approximately 60 cents per read- 
ing instrument 

The former production method involved 6 screw ma- 
chine and punch press operations. Powder metallurgy 
reduced the operations to 2 and provided the shear 
strength required to withstand stress on the clamp 
flanges when attached to the instruments with screws. 
The selection of nickel silver powder assured corrosion 


resistance. 


| 


To provide designers, engineers and metallurgists 
with a concise reference to the factors which 
should be considered in designing for powder 
metallurgy, we—the makers of Horse Head metal 
powders—have published o 32-page handbook 
FACTS ABOUT PRESSED BRASS and other non- 
ferrous POWDER PARTS. Ask us for a copy. 


u< THE NEW JERSEY ZINC COMPANY 
160 Front Street - New York 38, New York 
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..when the Milford Metnod may 
save you thousands of dollars in 
costly fasteners and assembly! 


See us at 


BOOTH 1509 


ask about the Milford Method 


This scientific approach to product and parts 


assembly is a fastener-engineering consult- 


ing service which analyzes your needs at 
the blueprint stage... before you invest 
in expensive tools and dies! It projects 


for you the right fastener. Look into 


the economies of the ‘MILFORD 
METHOD” now. Send your blue- 
prints and samples for analysis 
and planning by the “MILFORD 
METHOD”, or write for the 


“Milford Method” brochure 
today. 


the RAILFORD 
RIVET & MACHINE Co. 


MILFORD ... the name to rivet in your memory for fasteners 
923 BRIDGEPORT AVENUE 
MILFORD, CONNECTICUT 


PLANTS AT: MILFORD, CONN e ELYRIA, OHIO ° HATBORO, PA 
AURORA, ILLINOIS NORWALK. CALIFORNIA 
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This Lectrodryer assures a DRY 
protective atmosphere. It 

works continuously, 

automatically and economically, 
DRYing atmosphere at the 

Gary Sheet and Tin Mill, of 

the United States Steel Company. 


You ean avoid metal discoloration and decarburization 
caused by moisture in your protective atmosphere. 
\ Leetrodryer® installed between the 


ATMOSPHERE a atmosphere source and the heat-treating oven or 


furnace will extract moisture from the atmosphere, 
must be DR Ying it to dewpoints as low as 


Your fas-generator manufacturer ts an expert on this 
subject. He can quickly discover the source 
of your moisture trouble and advise you best. 
Chances are. he ll recommend a Lectrodrver if your 


protective atmosphere must be DRY. 


In England. Birlec, Limited, Tyt 
In France tein et / 


in Belgium: S. A. Belge Stein « 


TRODRYERS DRY 


LECTRODRYER 
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WHY GUESS THE TEMPERATURE 
when you can dee it! 


THE NEW 
Pp Y RADIATION 
R 0 PYROMETER 

Tells spot temperatures instant!) 

in heat-treating furnaces, kilns, forgings 

and fire boxes. No thermocouples, lead 

wires or accessories needed! Temperature is in 

Just dicated on direct-reading dial at a press of the 

: : button, Any operator can use it. In two double 

sight it... ranges for all plant and laboratory needs 


Model No. 1: 1000-1800" F, and 1800-26007 1 
and press 
pr Model No. 2: 1400-2400 F. and 2400-34007 1 


the button! Write for PREE Catalog No. 100. 


Process Belts b 


Accurate temperatures at a glance! 


for Annealing * Brazing * Bluing 
Burn-off ovens + Carburizing Any operator can quickly determine tempera- 
Core Baking * Hardening « Metal Finishing tures On minute spots, fast-moving objects and 


‘4: smallest streams. Completely self-contained. 
Metal Washing and Degreasing + Nitriding No calibration charts or accessories needed. An 


Pickling - Quenching ad Sintering ad Tempering accurate, direct-reading Pyrometer that pays for 
itself by helping prevent spoilage. Weighs 4 Ibs 
Engineered to Keep Your Product on the Move Available in 5 temperature ranges (1400° F. to 


7500° F.). Write for PREE Catalog No. 80. 


ASHWORTH BROS., INC. | instrument COMPANY 


METAL PRODUCTS DIV » WORCESTER, MASS. 


WRITE FOR 
ILLUSTRATED 
CATALOG 52P 


New Plant and Laboratory 


Sales Engineers Bultalo + Chattanooga «+ Chicago « Cleveland * Detroit « Kansas City 
Angeles New York « Philadelphia Pittburgh » Rochester Bergenfield 8, 
Seattle « St Poul « — Canadian Rep ,PECKOVER'S LID. - Toronto - Montreal 


GENERATORS 


@ Whether it be for continuous electrolytic — --— 
tinplating or electrocleaning lines, or for 
special power needs, Columbia builds 
Motor Generator Sets for your individual 
requirements. They're giving superior, 
around-the-clock performance in many of 
the country's leading mills. Illustrated here 
are ras installations of Columbia gen- 
erators built to specification. 


Two 7500 Ampere 24 volt, 3750 Ampere 48 volt 
Separately Excited, Columbia D.C. Generators 
driven by 600 HP. |.OPF, 360 RPM Synchronous 
Motor. 


Multi-Unit Columbia Motor Generator Set 
consisting of two 50 KW, 250 Volt D.C. Gen 
erators, and one 10 KW, 50 Volt, 200 Ampere * 
booster Generator, all driven by 200 HP 
O.BPF, 1200 RPM Synchronous Motor 


COLUMBIA ELECTRIC MFG. "COMPANY. 


4531 Hamilton Avenue Cleveland 14, Ohig 
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See THER-MONIC's new equipment ot 
the National Metal Show... Booth # 930 


BENCH TYPE... POSItion 


INDUCTION HEATING 
2% and 3% KW OUTPUT 


Electronce GENERATORS 


...are capable of performing induc- 
tion heating jobs formally possible 
only on more powerful units! 


"easier to design and produce 


because distance between work 


© The Work Coils on these ne: 
_ THER-MONIC generators oper- 


_ shown with the present heating 
rates you are now obtaining on 


larger generators, or with or- 


INDUCTION HEATING CORPORATION 
181 Wythe Ave., Brooklyn 11, N. Y. 


Gentlemen: 


Send me more details on your new 2', and 
3% KW Generators. 


Company 


INDUCTION HEATING CORPORATION 


(181 WYTHE AVENUE + BROOKLYN 11, NEW YORK 


Title 
Street 


City Zone 


| 
1 4 
New, exclusive - } 
circuit. developments now per- 
i mit the extraction of Mone 
Power from the generator with 
‘on low voltage. They can 
=| 
THER MONIC 
4 . 
( 
~ ( c= 
~ 
ty 
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Euen High Speed Steels 


handled with this 


Model FG-430 


A Pereco Furnace cuts costs 

in many ways! Saves time— p E R E C 
cuts man hours — reduces 

spoilage—saves on mainte- Lr ° 
nance—insures better re- 


sults! Why? Because clean 
electric heat is put under F RNACE 
accurate, versatile control— 

with unmatched specialized 
equipment design—in a Per- 
eco Furnace. Get the details 
and compore. 


HIGHLIGHTS 
Chamber Size: 14° w. « 24° d. «x 12° hb 
Overall Size: 50° w x 52° d. x 84" bh 
Counterbalanced Door: Wedge-fit—air operated 
Heating Elements: Silicon Carbide—over and under 
Temperature: 2500 F. (Higher for short runs) 
Controls: Furnished in separate panel-mount 
Connected Load: 45 KVA—220/60/3 


PERENY EQUIPMENT CO. 


Dept. 9, 893 Chambers Rd., Columbus 12, Ohio 
Standard and Special Units 450 F. to 5000 F 


IRON and 
HELPFUL BOOK YOU COULD HAVE STEEL 


IN YOUR FILES! parts 


THIS 1S THE MOST 


Here, in this well-indexed 56-page booklet is everything 
you want to know about thermo¢ ouples and pyrometers. 
@ HELPS YOU SELECT THE RIGHT THERMOCOUPLE, wire, and 
protecting tube for every installation. Complete informa- 


tion on all thermocouples and radiation pyrometers, with 
installation suggestions. 


@ HELPS YOU KEEP THERMOCOUPLES ON THE JOB. Complete, 
well-tabulated descriptions of replacement parts and ac- 
cessories, with simple ordering instructions. 


@ HELPS YOU GET QUICK, ACCURATE CALIBRATION DATA. Deb 
Calibration tables for all commonly used thermocouples, in urts OF Cuts GOWN st€ei and iron parts 


Centigrade and Fahrenheit scales . ..+ prepares surfaces for chemical treating 
SEND FOR FREE COPY TODAY! Write The Bristol Company, or organic finishing. For full 
106 Bristol Road, Waterbury 20, Conn details write for Bulletin B-5. 


1} BENEDICT STREET - WATERBURY - CONN. 
AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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7301 EUCLID AVENUE American Chain & Cable 
CLEVELAND 3, OHIO 
Youngstown Sheet & Tube Co 


Youngstown Welding & 
Engineering Co 


Steel & Wire Co 
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BILLET HEATING 


BRAZING 
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piate weld 

CARBURIZING ments and oth 
er products are 

heat treated in 
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DECORATING 


DRAWING 


ENAMELING 


Propuction Furnaces 


for these and other processes 


GALVANIZING Reflecting more than 40 years of continuous research, 
experience and outstanding engineering accomplishments, EI 

HARDENING production furnaces combine high heating efficiency accurate, 
automatically controlled cycles high fuel economy and 

HOMOGENIZING produce products with uniform physicals and surface finish 


year after year. 


MALLEABLIZING For advanced engineering designs that minimize maint 
nance and produce high hourly outputs, turn your production 
furnace problems over to one of the experienced EP furnace 
ineer Il PAYS 
NITRIDING 


SINTERING THE ELECTRIC FURNACE CO. 


TREATING Conodian Associotes © CANEFCO LIMITED @ Toronto 1, Canado 
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Lubrication Problem? 
Check Properties of this Lubricant... 


‘dag’ Colloidal Graphite—Dry solid, sotter than 
tale, conducts heat. Forms tenacious dry lubricat 
ing film wot atlected iny temperature vou are 
likely to meet. Disp le in many fluids, co 
dispersible with many solids. Impervious to de 
relits, anti-corrosive, Kinetic coethcient 


greasing ay 
Id 


of triction im the range of O9 (im ster 

or graphited steel 

In Wire Drawing —‘dag’ Colloidal Graphite 

In Forging opr iting dies with “Aqu: 

t dispersion prite 

inge and sticking are minimized, dic 

ened. In Stretch-Forming Colloidal graphite 

reduces tearing, and rippling, eliminates seizing 

on the die. In Piercing —Piercers, punches, and 

similar tools are provided with a non-galling 

self-lubricating film; extends die life. In Other 

Applications—lIn extruding, spinning, die-casting 

inget-mold stripping, press-fitting, cutting, and 

ther metal-torming operations—wherever a high 

temperature lubricant or release agent is required 

‘dag’ dispersions fill the bill. Write foday for 

detailed intermation, Ask for Bulletin No 
K. 


Dispersions of molybdenum disulfide are 

wvailable in various carriers. We are also 

equipped to do custom dispersing of solids 
in a wide variety of vehicles. 


Acheson Colloids Company 


Port Huron, Michigan 


... also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 
Units of Acheson industries, inc. 


